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INTRODUCTION

Westinghouse Hanford Company 222-S/RCRA Analytical Laboratories are supporting
the characterization efforts of the single shell tanks. The characterization
of tank 241-U-110 was performed under Phase 1A and 1B of the Waste
Characterization Plan for the Hanford Site Single-Shelled Tanks (WHC-EP-0210).

Tank 241-U-110 has a 500,000 galion capacity, construction was compieted in
1944. The tank received first cycle waste, REDOX high-level waste, coating
waste, and laboratory waste until 1975, Between July 7, 1975 and February 2,
1976, P-10 pumps were installed, and 41,700 gallons of 1iquid waste were
pumped from the tank. Tank 241-U-110 still contains an estimated 195,000
gallons of waste.

Analytical Laboratories performs all analytical analysis to the specifications
of the Quality Assurance Project Plan, WHC-SD-CP-QAPP-002. In accordance with
WHC-SD-CP-QAPP-002 the following laboratory policies are being followed.
Spikes are performed on either the undissolved sample, or the sample after
dissolution as directed by the chemist. If the spike addition is found to be
lTess than 20% of an analyte concentration, the spike recovery is not reported
due to errors introduced by the precision of the sampie analysis. The
concentration of spike additions will be re-evaluated before the start of
phase 1C. Two spiking routines are being used during phase 1A and 1B. For the
following analyses, Ion Chromatography, Inductively Coupled Plasma, Mercury
Hydride, Total Organic Carbon, and Carbonate analyses the solid sample is
spiked independently from the sample digestion. Any non-homogeneity of the
sample could adversely affect the spike recoveries. For the radio-isotopic
analysis and other analyses not specified above the spikes were preformed by
spiking an aliquot of sample after digestion.

The Taboratory does not report sample results from batch analyses that are
questionable. The results from questionable batches are discarded and the
analysis is repeated. Sample cards (Taboratory travelers) for the repeated
analysis are reissued for analysis after they have been stamped "rerun".
Laboratory travelers are issued using a computerized routine according to a
"sampie point". This sample point label (segment-n) on the Laboratory
travelers and on the GEA analysis reports has no relationship to the sampling
activities or the sample identification. A1l results in this data package
relate only to the sample identified as segment 4 from core 6 taken from tank
241-U-110.

The organic analysis of this sampie will be performed by Pacific Northwest
Laboratories (PNL). Due to instrument and procedure problems, PNL has been
unable to separate organics from the normal paraffin hydrocarbon present in
the samples. The results from the organic analysis will be provided when
available.

Samples analyzed for Total Organic Carbon between November 1, 1989 and
February 22, 1990 were not acidified. The results from these analyses include
total organic carbon, carbonate, and dissolved carbon dioxide from the air.
The validity of these analysis are subject to interpretation. The total
organic carbon procedure was corrected and these analyses will be repeated
wherever possible.,
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A1l sampie results reported here by weight are reported as the "wet weight”
of the sample. Some samples did noticeably lose moisture during the process
of aliquoting and weighing the sample for digestion. In order to minimize
errors due to loss of moisture, the percent moisture was determined at the
earliest opportunity. Attempts to dry the sample before analysis resulted in
approximately a ten fold increase in radiation levels. In order to reduce and
control radiation exposure to laboratory personnel the samples were not dried
before aliqouting and digestion. This may result in some laboratory results
being biased high.

This report is formatted into sections corresponding to the type of
dissolutions performed prior to analysis. A brief summary of analytical
results is reported, followed by calibration data and an analysis batch
report. Any notable observations regarding an analysis are noted on the batch
report for that analysis. Copies of laboratory travelers can be found in
Appendix A.
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~1  {1) Shipment Number

S=0R4~ Q?

21127571 975

CHAIN-OF-CUSTODY RECORD FOR CORE SAMPLING

(2) Sample Number f‘? 0 L/S

{3) Supervisor )( M H‘&Of

{4) Tank .’m (/( {5) Riser [7 {6) Segment (7) Cask Serial Number __ /0073 C..
Radiation Survey Data: {8} FIELD {20) - LABORATORY (9) Shipment Description:
Over Top Dose Rate L.5m rlun <, f/ﬁ,é/f A. Work Package Number 2w ~£7~ v 7E
: Side Dose Rate A mv/g,e, 2/ g ﬁ r: B. Cask Seal Number ‘For Future Use
! Bottom Dose Rate j mv!&& [ mb _/"é 7 C. Sampler Number Used -*’9‘?
Smearable Contamination L 02T, £ De s D. Date and Time Sampler Unseated ~ J~/9=L7, /7 3=
talpha) (alpha) E. Expecled Liquid Content 20 %
£ Der, £pes” F. Expected Sofid C 2
(beta-gamma) (beta-gamma} . Expected Solid Content _Vgp =
G. Dose Rate Through Drill String T pof 1 S 2 |
H

RPT E, RPY Z ) 77 ﬂ__,,_{[
{Signatur {Signature} .

fr

. Expected Sampie Length s

(10) INFORMATION (Include statement of laboratory tests to be performed.*)

C:ﬂ.eﬁ""é [ e~ EP~ Jz/ﬁ/tdtuf?.%(,

WA%MM

*Reference laboratory work request, if available.

W%%m

Comments:

{11) POINT OF DRIGIN (12) SEND in {13) Dnﬁg :;ED TIME {44} DESTINATION {16) RECIPIENT NAME _ (17 !JH.B&EE ﬁ;’ég TIME
) D 2
14~ il~15-87 42;-7355-5 o st Seudde | vrrs
/16 S,E‘NDER SIGNATURE ! M RECIPIENT SIGNATURE
, - - (52
wm;%. - [025 200 e Mt | 11527
{15) Seal Intact Upon Release? (18)‘52;‘1 Intact Upon Receipt? {19) Seal Data Conmste‘ﬂ{wnh this Record?
) Shipment No. Sample No.
@Yes O No B3 Yes 0 No B Yes [J No B4 Yes O No




Sign;\mre__ /

Printed Name

Single Shell Tank Waste Characterization Phase
Summary of Core Sample LA
Tank ID: 241-U-110 Date Sampling Initiated: | 11/10/90
Riser ID: 17 Date Sampling Completed: |11/14/90
Core ID: 006
Lab Serial No. b Seri \
- Foozs o Lab Serial No REMARKS: CUSTOMER ID# 89-042
Eo Customer 1D, No, 89042 % [ Customer 1D, No, WAS RECEIVED EMPTY.
g B
“ | Last Segment? No & | Last Sepment?
Lab Serial No, FOD53 Lab Serial No,
o >
E { CustomerID, No.  89-043 8 | Customer ID. No.
B &
%D Last Segment? No | LastSegment?
o Lab Serial No. Foo77 = | LabSerial No.
" P =
€| CusiomerID.No.  89.044 % Customer ID. No..
ol
@] LastSegment? No @ [ Last Sepment?
- Lab Serial No. FO101 — | LabSerial No.
g CustomerID.No.  gg.045 § | Customer ID. No.
& £
¢ | Last Segment? Yes # | Last Segment?
Lab Serial No. o« | LabSerial No.
‘n Ll
g Customer ID. No. g‘ Customer ID. No.
Bl
& | Last Segmen1? ¢ | LastSegment?
o | L#bSerial No. ¢n | LabSerial No.
g Customer ID. No. E Customer 1D. No.
5o £
@ | Last Segment? v | LastSepment?
= Lab Serial No, « | LabSerial No.
B - =+
X = =
5 2 { Customer ID. No. % Customer ID. No.
()
o Last Segment? & | Last Segment?
& .
2 Prepared by: ,/4 IV&S‘ A. Cervantes Date: 07/07/90
& Signature ,, Printed Name
m sps *
a>.; Verified by: o 4 C. M. Seidel Date: 07}!07/90
o Signature Printd Name
b Approved by: 5. 7@ Lon -30-
3 PP Vi, L.H, Taylor Date:08-30-90
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Tank

Core
Segment
Customer ID

Untreated Sample

Sample

pH 11.96
Percent Water 38.50 %
Fusion Analysis
Total Alpha <0.517 uci/g
Total Beta 84.6uci/fg
GEA
Cs-137 18.7 uci/g
Uranium 1390 ug/g

1080 ug/g
Water Digestion
Fluoride 17200 ug/g
Chloride <953 ug/fg
Nitrate 25500 ug/g
Phosphate 146000 ug/g
sulfate 4060 wug/g
Total Grganic Carbon *

726 ug/g

SUMMARY DATA REPORT

241-U-110
6

4
89-045

Duplicate
12.22

37.30%

<0.873
86.¢

3.4

1310

18600
<979
26600
159000
<9790

693

*samples were acidified before analysis

LT Less Than Detection Limit

10

uci/g
uci/g9

uci/fg

ug/g

ug/g
ug/9
ug/g
ug/g9
ug/g9

ug/g

Acid Digestion

Aluminum
Antimony
Arsenic
Barium
geryllium
Bismuth
Boron
Cadmium
Calcium
Cerium
Chromium
Copper
Iron
Lanthanum
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Phosphoraus
Potassium
Samarium
selenium
Silver
Sodium
Strontium
sul fur
Tantaium
Thallium
Thorium
Tin
Titanium
Uranium
Vanadium
Zine
2irconium

Wet
Weight
sample

45520 ug/g
LT
LY
LY
LY
21590 ug/g
LT
LT

295 ug/g

LT
119 ug/y

LT
14837 ug/g

LT

LT
479 ug/g
156 ug/g

LT

LT

LT
53626 ug/g

LY

LT

LT

LT
187906 ug/g
120 ug/g
113 ug/g

LT

LT

LT

LT

LT

LT

LT
142 ug/9

LT

Het
Weight
sample

buplicate

52568 ug/g
LT
LY
LT
LT
26620 ug/g
LT
LT

1113 ug/g

LT
188 ug/g

LY
16885 ug/g

LT
602 ug/g
449 ug/g
269 ug/g

LT

LT

LT
47284 ua/g

Lr

LT

LT

LT
168975 ug/y
106 ug/y
278 ua/g

LT

LT

LT

LT

LT

LT

LT
5380 ug/g
97 ug/g

revised August 24, 1990
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PHYSICAL TEST RESULTS



Single Shell Tank Phase

Extrusion of Segment -~ Physical Tests A
Lab Segment Serial No.: F-0101 Customer ID: 88-045
Analyst: RICHARD L. WEISS Date Extruded:  11-16-89
Drainable Liquid Liquid Submitted for Segment Analysis? -- No
Gross  25ml Tare Net
Serial Date/Time / Estimated
Specific Calculated

Appearance of Liquid:

Dimensions of Scgment

Complete Segment Obtained? NO Length: 6.0in Calculated Volume: 4,71 cubicin

Remarks

Appearance of Salid:

SAMPLE DARK BROWN GRADING UPWARD TO MEDIUM BROWN. GRANULAR LOOKING
THROUGHOUT SAMPLE. MOIST AND STICKY APPEARANCE AT THE BOTTOM,;

P

!

9

GRADING UPWARDS TO CRUMBLY AND NON-COHESIVE AT THE TOP.

Penctrometer 10 Ibs/sq in | Remarks:

Homogenization
F Procedure: TO38A-00712 Revision: F Quantity of Material 138.63 grams
.;g Date Homogenized: 12-29-89 Time Homogenized: 5 Minutes

Opperator: JOHN R. SMITH (65286)

Laboratory Notebook Reference WHC-N-3134 13

. Nuotebwok No, Page No.
TN 7 ﬂ 7

3/27/90

Prepé@%ﬁ%ﬁz HERLENE S. RICH Date: 6-01-90
SignateR Piinted Naine

Verified p{ ‘M_M C.M. SEIDEL Date: 6-01-90
Printed Nanie

Approved by: fi%ﬁ/y I aylor Date: 08-30-90
1’nuh.'d

LILiT

- BST-3 Rev.C

“ Sipna l(l}l"{

2

i1 1
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W 55717 Rev.A  04724/90

Single Shell

Tank

Segment -- Subsamples

Phase
1A

CustomerID: 89-045

Volatile Organic Analysis

Lab Segment Serial No. Fg101

VOA Sample Laboratory Serial Number:

89-045-36

Date Sampled: 11/15/89

Particle Size Distribution Analysis

Particle Size Sample |Laboratory Serial Number: F0101

Date Sampled: 11/16/89

Homogenized Solids

Undigested Solids Analysis

Laboratory Serial Numbaer for Sample: FO101 Date Sampled: 11/16/89
Laboratory Serial Number of Duplicate Sample: F0102
Fusion Analysis of Solids
Laboratory Serial Number for Sample: FO107 Date Sampled:  11/16/89
Laboratory Serial Number of Duplicate Sample:: FO108
Laboratory Serial Number of Spiked Sample:
Acid Digestion Analysis of Solids
Laboratory Serlal Number for Sample: FO116 Date Sampled: 11/16/89
Laboratory Serial Number of Duplicate Sample: F0117
Laboratory Serial Number of Spiked Sample:  F0118
Water Digestion Analysis of Solids
Laboratory Serial Number for Sample: FO111 Date Sampled 11/16/89
Laboratory Serial Number of Duplicate Sample: F0112
Laboratory Serfal Number of Spiked Sample:  F0113
Laboratory Notebook Reference
WHC-N-313-4 13
Notbook No. Page No.
' 1
Prepared by: _%_15/%_’ W 8. A. Cervantes Date: 06-06-90
TR Printed Noune
v
Verified by: C. M. Siedel Date: 06-06-90
ignature Printed Name
Approved by: ,/37/572%( L.H. Taylor Date:_(08-30-90

Sigrature

Priinted Nome
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SAMFLE NAME S8TyROOOOEZ FO101  H2O . BRI

FILE NAME FO101.001
DATE  D41R/719892 1 ACR. RANGE 3 O0.5-150 | COUNTS r A79228
TIME s OBs1a ! ACH. MODE : SAMPLE ! GLNLGF, : 0,78
COMNFIG. 1 Q.7 "1} {ACR. TIME r 1873 SEC t 5.D.U. 4494
CELL TYPE s MAGNETIC (3)1 S8&AMPLE SIZE 5 5 | CONCEMTR.: &.S9E+086 H/md
gamPLE TYRE @ REGULAR { REQ. CONF. ¢ QE..00% V) ! SOLIDS s 2WRE-03 %
MEAN Diameter G.D.
wﬁumber, Length H 1.17 Em : .89 Pm
umber: Area : 1.47 Pm Q.94 Em
cMNumber. Volume 4 2.04 Bm 1.2% Bm
Length, Area H 1.85 pm 1.99 Bm
LPength, Volume 8 2.69 Pm 2,18 Bm
Areas Volume : H.21 J4m ) S9.23 pm
*Volumes Moment . 10.90 Pm 14.11 Pm
e
¥ g MEDIAN Diamster MODE CONFIDENCE
CRumber- s 0.920 Hm I D.75 Ppm 106G ..00%
Brea : 2.4 Em 4.5 Pm 100, 00%
ﬁ%ulume : T47 Hm .75 Rin QR .92
— Akn;

o ~ﬂh7fz-1~a(-5unw~/auu&éar— unZﬂL -zku(‘ﬁ4—7gf

¢Qﬁ7eunaf well o ﬁ/67 wed a?ﬁfx§»4&u22»~
Pidprier/ ,W-,m < /SO
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SAMPLE NAME 1 SS8T,BOO0QED . FOLOLHR0.,.5BK

FILE NAME r FO101.001

b e b ey ek i b ke b ik Ak bt ek i bt vy i

ACE . RANGE & Q0.5-150

o B A28 B $04HS P4 AR B4 b 4R 4L BAA fmbd $midd A LS S s Ly A S WSS SLeta ey Pt Sy S St e S i Tt S VEY VIS ST B4P0S T AT Rty ey e

DATE r Q4/12/7198%9 VCOUNTS 379228

TIME : 0OBul4 OARR. MODE ;. SAMPLE = I N S s 0,78

CONFIG. r 1 (0.7 81) voACE . TIME s 1a7d 8EC i g.D.U. 1 464

CELL TYPE : MAGMETIC (3)1 BAMPLE SI1ZE @ O ! CONCENTR.: &4.S5E+04 H#/ml
t

SAMPLE TYFE @ REGULAR

SN L A B S S LI AL PO S840 AP St LURRE B LB Sy S St b, b A4S RS HISL PP} Ll bk S S e o b b M sk SR S LIS SLALS MELLS BARER BB B et

PROBABILITY VOLUME DENSITY GRAPH

Name: §ST,B8A6A29,F8101,4H28.SBK Hedian ' 5.47pm

2.9E-85 cc/ml(108.082) Hean(nw): 2.04pm Mean(vw}: 18.90pw
Hode at  5.08 S.D.(w): 1.25¢m S$.D.(vn): 14, 11m
3 (< SCALE RANGE Cpm): ADJUSTED »> Conf(vm): 99.92 2
fZS.HZ-]

ol

A28 o
Zﬁ.ﬂz-: —
17.52-
o )
’15.82-:
. 12,54 ]
-
A&B.Bx-
AT
L. By
T 2.5%
Q‘ L] fo aad am o

ﬁ.ﬁz—‘ l

o 8 16 24 32 48 18 56 64 72 g

Size (in microns)
Linear Scale

RE&. CONF. @ 25,004V 1 SOLIDS i 2.9E-03 %

RS M K S Ao SSD e d Lodd B8 DS LS RS R R 4 Bt

-]
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SAMPL.E NAME @ 8§87 BOOOORYFOLOL . HR2OQ . 5130
FILE NAME r FOL1Q1 .00
DATE r O4/18/1989 i ACR. RANGE r QL5150 i COUNTS y 79288
TIME : 0114 I ACH. MODE s SAMPLE D BJNLF. 0,78
CONFIG. : 1 (0.7 81) ! ACE. TIME : 1873 SEC ! 8.D.U. v L4494
CELL TYFE : MAGNETIC (3)Y! SAMPLE SIZE @ 5 ! CONCENTR.: &4.SE+0&6 d/ml
SAMPLE TYRPE :@: REGULAR P RER. CONF. H Q5. 00% V) U SOLIDS 2.9E-008 Y%
PROBABILITY VOLUME DISTRIBUTION GRAFH
Name: SST,BOR8A29,F0101,H28.SBK Median : 5.47pm
2.98-85 co/mi(188.82) Hean{nv): 2.84pm MeanCum): 10,98y
$.0,0w): .25 Sho(um): 14.11pm
i, {{ SCALE RANGE (pm): ADJUSTED > Conflvm): 99.92 %
¢ 1802~
|
c}}ﬁ.ﬁz i
_58.ez-
c}ﬁ.ﬂz-{
o
qgﬂ.ﬂz '
CSB.Bx—:
48,82 -
-~ I
3B.Bz—: '
Zﬂ.ﬁzﬂ
18,82~
ﬁ‘ﬂ Ba | ___________________
I Al A Nt (s Ry s ey
@ 8 16 24 32 40 48 56 b4 72 80

Size (in microns)
Linear Scale

i7

.17
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SAMPLE NAME @ S5T.BO000R,FO10) yHE2O . SIEK

FILE NAME $ FQiO1.001

DATE 2 O4/1R/1989 1 ACR. RANGE @ 0.5-150 !COUNTS s 3792R8
TIME : Ofsl4 ! ACH. MODE : SOMPLE P Bu.NL.F. : 0,78
CONFIG. F 1l (0.7 81) 1 ACR. TIME : 1873 SEC DoG.D.LU. AT
CELL TYFE : MAGNETIC (3)! SAMPLE SIFE @ 8 ! CONCENTR.: &.5E-+06 #/ml
SAMPLE TYPE @ REGULAR PRER. CONF. @ 9%.00%(V) | SOLIDS ¢ RLOE-0R %

PROBABILITY VOLUME DENSITY GRAPH

Name: SST,R000029,F0181,H28. SBX Hedian : 5.47mm

2.98-85 co/mi{168.82) Hean(nv): 2,84pm Mean(vm): 18.98pn
Hbde at  5.68 pm S.D.0w): 1.25pm S.D.(vm): 14.11pw
- {{ SCALE RANGE (pm): ADJUSTED >> Conf{vm): 99.92 «

25. ﬂ/
?2 S/—' .

Zﬁ B/—' —

1? SA—’

ISB/ﬂ
2,54
B, 82 ]
-, 5%
-5 07+
2.5 r1

B.BKT"“ | | |

] i 16 24 32 18 18 % b4 12 ae

Size (in microns)
Linear Scale

12_.. T
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SAMFLE NAME : S8T:ROQO02Z,FOLOL,HRPO. 51K
FILE NAME : FO101,001
DATE s Qa/1R2/1989 i ACE . RANGE r L E-150 i COUNTS r a7ekes
TIME : OB:14 !ACR. MODE s SAMPLE P B.NMLF. v 0,72
COMFIG. 1 (07 851) it ACE . TIME s 1873 = { 5.0D.U. s L4F4
CELL. TYPE : MAGHNETIC (3)! SAMFLE SIZE @ 5 P CONCENTR.: &H.85E+048 #H/m)
SAMPLE TYFE : REGULAR P RER. CONF . H 0N ) i SOLIDS H 2.9E-03 %
PROBABILITY VOLUME DISTRIBUTION GRAPH
Name: SST,BBB8A29,FB101,H28.SBK Hedian @ 5.47pn
2.95-85 cc/ml1(180.82) Hean{nv): 2.84pm Hean(vm): 16.90pm
A S.D.Gawvd: 1,25 S.D.(um): 14, 1ipm
. {{ SCALE RANGE (pwm): ADJUSTED ») Conf(vm): 99.92 2
) 1333{—]
‘*?B.Bx—:
“BB.Bz-: o
‘f?"ﬂ.ﬂz—Jl
“EB.BZ'Jl
éBa.Bz-J[
:3!!3.81-4l
~30, Bz~ '

|
-Za.ﬂz-:

48.3'44'

Size {in micrens)
Linear Scale

1o e e e
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SAMPLE NAME : 88T, BOOCOREY,FOL01  HEO .. BRI
FILE NAME : FO101.002

DATE r Q4718719689 | ACR. RANGE @ O.5-&0 i COUNTS : 6547

TIME : 0B:49 VARG, MODE : SAMPLE P S MLF. ¢ 0.84
CONFTIGE. ¢ 1 (0.7 81) I ACE. TIME : 494 GEC i 8.D.U. : 5494

CELL TYPE : MABNETIC (3)! SAMPLE SIZE = 4 b CONCENTR.: &.5E+08 #/ml
SAMRPLE TYPE @1 REGULAR i RER. CONF. T 25.00% (V) i SOLIDS H 1LAGE-OT %

MEAN Diameter 5.0D.

cﬁumber, Length : 0.926 Pm Q.75 Pm

Lwmber. Area H 1.282 Pm 0.80 pPm
eNumber, Volume ' 1.69 Pm 1.05 Fm

Length: Area H 1.5 HPm 1.63 pm
exength, Volume 4 2.82% Pm 1.78 pm

Areas Volume £ F.87 Pm el Em
o lumes Moment H H.83 Bpm TBLS3 Bm
s MEDIAN Diameter MODE CONF IDENCE
Mumber : Q.75 pPm 0.95 vm 100.00%
_grea ] 2.13 Pm 4,49 Hin P8.89%
“Volume H G.90 P A 18.88 Pm 99.825%
o

_— . 0N
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SAMFLE NAME @ S8T,BOQQO2%9,FOL101,HA0 ., 5BE
FILE NAME : FQLOL,.008

DATE T Qas12/1.9aw tOARE . RANGE 3 054D i COUNTS r PEE4T
TIE : QB 49 v ACR. MODE  SAMPLE i B NWF. r D.84
COMFIG. : 1 (0.7 S1) i ACQ. TIME 494 SEL T 8.DLU. Y
CELL. TYFE s MAGNETILC (3)1 SAMPLE SIZE 31 04 t CONCENTR.: &.9E4+0& #/m)
SAMPLE TYFE @ REGULAR i RERD. CONF. H QHELQOO% (V) i S50LIDSs x 1.6E-03 %
PROBABILITY NUMBER DENSITY GRAPH
Rame: SST,BABAAZ29, FBie1,H2aA. SBK Median & 8.75pmm
©6.5EHR6 #/m](180. 82) Hean(nl): 8.95pm
rMode at 8.78 S.D.(nl): B.7imm
n (¢ SCALE RANGE (pm): 8 - 18 ¥} Conf(n]):100.00 %
0. 8% _
1 |
‘2?.ﬁz-f ™ :
5?4.3'4-{ |
Y2, Bz |
“iB.Bxﬂ :
?I%.Bx-} :
-dQ.Bz—: :
——S.Bz-: :
M.Bx-‘l :
3. Bz-Jl :
]
[

B.Bz—rH---
i

I | l i l
4 5 ] 7 8 9 14

Size (in microns)
Linear Scale
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SAMPLE MAME @ S8T,BQ00029,FO101 .HE0 .. 51K
FILE MAME 2 FOLOL.002

s o s gt opopy et ey ity - g (e g A S ST AR FUE WS ST e TS P P PP oy o ek o bt b e e S Bt bbnd b S

PATE : 0471271989 1 ACE. RANGE @ Q.0-60 i COUNTS 2 F6HTAT

TIME 049 VACR. MODE s SAMPLE P BaNLGF. r 0,84

CONFIG. s 1 (0.7 81) 1 ACR. TIME t 494 HEC P 8D ¢ HE4%6

CELL TYFE ¢ MAGNETIC (3) 1 SAMPLE SBIZE : 4 v CONCENTR.: 6.3E+0&8 #/ml

SaMPLE TYFE REGULAR REE. CONF. ¢ 23.00%4(V) 0L IDG t Lu6E-Q3 %

8 s L G4t P LY o W S, S St i (St G S S S Fy Pt Gt TS WA PO P8 Y STOVE P SArE BOSR TR YN [hR Bty Pt $4000 PR IR AP ufey bt e e . e e e e e b b Bk A0 o oLl SHAAD St 404 A R S, e i

PROBABILITY NUMBER DISTRIBUTION GRAPH

Name: SST,RBRAR29,FB101,H28. SBK Median : 0.75m
C3.5E+86 /w1 (180, B2) Hean(ul): @.95pm
- §.D.(nl): 8.7
R {{ SCALE BANGE (ym): 8 ~ 18 > Conf(nl):106.98 %
ﬂmm1
“Qﬁ.ﬁx*—:
f’BB.az—:
'~’7ﬁ.8z-1|
e'sa.az—:
?Bﬁ.ﬁx—:
-ﬂﬂ.ﬂz—Jl

— A mn —  E  Swr W P e —

..33.62-“

cgﬂ.ﬁ'/.Jl

lﬁ.ﬁx-:

Al Iy R A Rl A e e Ry e
) 1 2 3 4 LY b 7 8 9 18

Size (in microns)
Linear Scale
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Ny

£y Bl el e g I e
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GET , BOOOORT yFOLOY JH2O L GRE

SAMFLE NAME
FILE NAME ¢ Folol.oo02 i,
DATE r 04/102/1989 | ACH. RANGE O.ﬁ*éq i QDUNTS 4 ?éﬁ?@
TIME : OR:49 PoAacd. MDDE : SAMPLE ! SLNLF. : g.?r
CONFIG. s 1 (0.7 8i) i ACH. TIME : 494 QEC ' %‘;.D.U. n : \..l‘f'l“:é) 06 #/ml
CELL TYFE s MAGNETIC (3)4 SAMPLE SIZE @ 4 N ' L,DNC?EI:'I Rat H.SE+ .5 -ik‘ i
SAMPLE TYFE : REGULAR 1 RER. CONF. 1 9.00%V) i SOL.1DS H &[—::tjiluim
s MEAN Diameter S.D.
= 3. V¥ | 5 ' T T B

r&
. Fe=y~ 42 Ao i e o o= e s Lo = oem
TEROCESS. CHEMI STRY. L SRS P e T T Ol B Sl S 5 T 5
e Mt 0wy B P Pl N R ) T
- R e S I = N
kY
SAMFLE NAME @ S8T,B000022,F0101 ,HR20.SEK
FILE MAME : FO101.001
DATE P Q4/12/198% | ACR. RANGE @ O.5-150 P COUNTS : AT7YR28
- ME p 0814 VOARD . MODE ¢ SAMPLE H = S 4 I = g LR
COMNFI@G. s 1 (0.7 G1) VACR. TIME ¢ 1873 8EC ... S5.D.U. r G494
BELL TYPE t MAGNETIC (3)1 SaMPLE SI2E ;3 9 P CONCENTR. s &.9E+08 #/ml
g@NPLE TYFE @ REGULAR I RER. CONE. s GELO0Y V) P S0OLIDS ¢ 2.9E-03 Y%

MEAN Diamete- S.D.
Number. Length : 1.17 Pin 0.8%9 Pm
Number,; MAraa : 1,47 pm .94 pm
Mumber. Volume 4 2.04 Pm 1.28%9 Bm
length, Area H 1.85 pm 1.93 Pm
Length: Volume H 2.69 Pm 2,13 Bm
Areas Volume 4 BuFL Pm H.83 Pm
Vo lume s Moment : 1G.90 Pm 14.11 BPm

MEDIAM Diameter MODE CONFIDENCE
Number H Q.20 Hm O.7% Em 100 .,00Y%
Area : 2,65 Hm 4.7 Bm L0 00%
Volume H S a7 BPm 4,75 K QU .92Y

2%J%ﬁré3 e - o , vwsislin - wndd..

femps
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ey b o Lo £ 3 o= e e Lowe = e
Frui i oEreSey oL S e L e s = 0 B eyl L, "o B 0 B

Tl O o WD 2= St L Y oo it 'S i 1 T s, 00 I e
SAMFLE NAME GET,,BOOQORT ,FOL01 HEG BRI
FILE NAME FO101 .00
DATE Oa/712/71989 1 ACA. RANGE @ 0.5-40 v COUNTS 2 R&Sav
TIME 08 : 49 Vo ACR . MODE r GAMFLE I S.MWF. T 0.84
CONFIG. 1 (0.7 51) tACE. TIME ¢ 4a GEC v SuDLU. y 5494
i i

zE

CELL TYPE MAGHETIC (3)1 SAMPLE SIZE @ 4 CONCENTR.: &.5E+06 #/ml
SAMPLE TYFE REGULAR RE@. CONF. ¢ 25.00%4(V) SOLIDS @ 1.4E-08 %

- b e i g S T LS S B i b} P L —— — — s [Ny

PROBABILITY NUMBER DENSITY GRAPH

came:  SST, BO@0BZ9,Faie1,Hze. SRK Median : B.75pm

6. 5E+06 #/m1(186.9%) Hean{nl): 8.95pm
Hode at  8.70 pu 8.D.(nl): B.71pm
P {{ SCALE RANGE (m): 9 - 18 ») Conf(nl):106.80

j‘?.@z—l ..]
2282
e I

24.8%-
i !
gl.ﬁzﬂ
"'18.32-:
:i\é.ﬁz-{

T?.Bz—’l
"?.Bx-f
ﬂ%.azﬁ

3.8;!-{

B.ex—--*
8

=F I® g ¥ EX

|
1
|
|
1
|
|
|
|
i
|
I
i
|
i
i
t
|
|
|

! l
5 6 7 8 9 18

Size (in microns)
Linear Scale
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BSAMPLE NAME @ S8T,BO00029,FO101 HR0 .. GRE

FILE NAME : FOl1OL.002

e et 4o st o B S g T e YT VTR M Y PO 44 bk ey ey o SoTeY HOEY PE AR TP M T e KOS SEY S s v v - e oy mad $are St Y Srurt Srvey v S S it W43 A B Srr ok chard drred ey mrme Tt TSt PRV Foten P P P Feve S

ACE . RANGE 1 0.5-40

DATE s Q471271989 H H i COUNTS s RHESL4Y
TIME s Q49 tACR. MODE r SAMPLE t 8.NGF. s Q.84
CONFIG. 1 (0.7 1) v AGE . TIME r 494 SEC i S.D.U. 3 S496
CELL TYFE : MAGNETIC (3)! SAMPLE SIZE 1 4 VCONCENTR. ¢ &.SE+0Q8 #/ml
SAMFLE TYFE @ REGULAR i RER. CONF. 5 QF.00%{V) v B0LTDS H 1.alE—-03d %
PROBABILITY RUMBER DISTRIBUTION GRAPH
Miame: SST, 3000029, F0181,H20. SO Hedian @ B8.75rm
c-6.5E+86 #/n1(100.82) Mean(ni): 8.95pm
S.D.nl): B.71pm
o {{ SCALE RANGE (ym): 0 - 18 »> Conf(nl): 108.86 v
iy - -
1 l
98,82~ :
‘BB.Bx—: :
.78.82 - ;
mé@.ﬂz"‘ |
| !
EYe :
_40. Bz-—: :
38.02- L
) i I
ZB.Bzﬂ :
lﬁ.ﬁzﬂ :

Size {in microns)
Linear Scale
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UNDIGESTED SAMPLE ANALYSIS
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91

Single Shell Tank Project
Tank: 241-U-110
Core; 6
Segment:; 4
Cuslomer ID; 89-045

Check

Standard
Laboratory ID: FO100
pH 101.00%
Laboratory ID: FO100
ZWater 96.63%

Blank

F0121

6.83

F0309
N/A

1

!

215

Untrealed Sample Results

Sample Sample Check
Duplicale Standard
F0101 F0102 F0292
11.96 12.22 100.90%
F0101 F0102 F0292
38.90% 31.50% 96.80%
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Interim

Rev.E

38T-102

/04790

Analytical Batch

Lab Segment Serial No.: F0101

Custome

riD.: 89-045

pH Analysis of the Solid Sample.

Instrument AL10653
Procedure /Rev |LA-212-103/A-3
Technologist M. Franz
Date 01-02-90
Temperature 23.6
Starting Time 16:30
Ending Time 20000
Chemist R. E. Brandt
Description Lab. Id. Description Lab, Id.
1 | Inital LMCS Check Std F0O100 12
2 | Reagent Blank FO121 13
3| Sample 89-045 FO101 14
4| Duplicate  89-045 FO102 15
5 | Sample 89-047 FO125 16
6 | Duplicate __ 89-047 F0126 17
7 | Sample 89-048 Fo149 18
g | Duplicate  89-048 FO150 19
g | Sample 89-050 F0289 20
10 | Puplicate  89-050 F0200 o9
11 { Final LMCS Check Std F0292 | 22
Primary Book | Second Book | Third Book Final Volume
Standard Type No. & Aliquot | No. & Aliquot [ No. & Aliquot | of Standard
LMCS Check Std 72C11-A/5.0mL 5.0 mL
Prepared by:_%d‘?_w 8. A. Cervantes Date:  6-01-90
Siguatuy Peinted Name
Verified by: &-M /(/( 6\ / C. M. Seidel Date:  6-01-90
\_Siatun Priated Name
Approved byo,?‘/(/;ﬂcn[ L. Hh._ tlgy] or Date:  08-30-90
igmat inted Nuune
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Tuterim

4704790

Rev.E

§ST-102

Analytical Batch

i

Lab Segment Serial No.;: F0101 Customer ID,; 89-045

Percent Water in Sample

Instrument N/A
Procedure /Rev  |LA-564-101 / D-1
Technologist R. D, Hale
Date 01-03-90
Temperature 120C
Starting Time 11:00; 01-02-90
Ending Time 11:00; 01-03-80
Chemist R. E. Brandt
Description Lab. Id. Description Lab. Id.
1 | Initial LMCS Check Std F0100 12 | Ending LMCS Check Std F0292
2 | Reagent Blank F0309 13
3|Sample  89-047 FO125 14
41 Duplicate 89-047 FO126 15
5 | Sample  89-048 F0149 16
6| Duplicate 89-048 FQ150 17
7| Sample  89-050 FO289 18
g | Duplicate 89-050 F0290 19
g | LMCS Check Std F0292 20
10| Sample  89-045 F0101 21
11 | Duplicate 89-045 FO102 o0
Primary Book | Second Book | Third Book Final Volume
Standard Type No. & Aliquot No. & Aliquot No. & Aliquot | of Standard
LMCS Check Std 11C11AG/.0g 1 gram
Prepared by: ‘&éﬁ‘é@_@m S. A, Cervantes Date:  6-01-90
Signatu Printed Narue
Verified by: w C. M. Seidel Date;  6-01-90
Siggafure Printed Name
Approved by: %/%Zﬁ A L.H. Taylor Date:  08-30-90

4
4 Sigoature / Printed Nauae
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KOH FUSION ANALYSIS
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ia" 9

Fusion Analysis

Results On Laboratory Digestion

9 11 275

Single Shell Tank Project
Tank: 241-U-110
Core: 6
Segment: 4
Customer ID: 89-045

Check Blank

Standard

Laboratory ID: F0105 FO308

Fusion Digestion

Total Alpha
Total Beta
Laboratory ID:
Total Alpha
Total Beta

Laboratory ID:
GEA Cs-137
Laboratory 1D:

Uranium (First Run)
Uranium (Second Run)

111.90% <1.00E-04 uci/L

98.80% <2.58E-04uci/L
FO105 F0120
113.70% <1.79E-04 uci/L
105.20% 6.65E-04 uci/L
Foo81 F0192
99.90% <4.77E-02uci/L

FO105  FO120
98.70% <1.04E+04 ug/L
90.30% <1.34E+02 ug/L

* Invalid Results Due To High Deviation.
*%  F0107 Not Rerun Due To Insufficient Quantity of Sample.
*¥* Ratio Of Spike To Sample Insufficient To Calculate Spike Recovery.

Sample Sample Spike of
Duplicate Sample
FO106 Fo107 F0296
2.40  g/L 2.29 g/L
*  yci/L  <2.00 uci/L 98.00%
*  yci/L 1.97E+02 uci/L  *%%
F0106 F0107 FO108
<1.24 uci/L  **  yci/lL  ®¥*
2.03E402 uci/L fald uci/L - ¥*
F0106 F0107 F0084
4.48E+01 uci/L 5.36E+01 uci/L 103.90%
F0106 Fo107 F0108
3.34E-03 g/L  3.01E-03 g/L ok
2.59E-03 g/L ok 95.00%

Check

Standard
F0297

*

100.30%

96.50%
F0109
108.80%
100.40%
FO181
86.00%

F0297
108.30%
82.30%



4

Single Shell Tank Project

Tank:

Core:
Segment:
Customer 1ID:

Laboratory 1ID:
Fusion Digestion

Total Alpha
Total Beta

Laboratory ID:

Total Alpha
Total Beta

Laboratory ID:

GEA Cs-137
Laboratory ID:
Uranium (First Run)
Uranium (Second Run)

241-U-110
6
4
89-045
Check
Standard

FO105

111.90%
98.80%

FO105

113.70%
105.20%

F0081
99.90%
FO105
98.70%
90.30%

* Invalid Due To high Deviation.
**  F0107 Was Not Rerun Due To Insufficient Quantity of Sample.
**% Ratio Of Spike To Sample Insufficient to Calculate Spike Recovery.

Blank

FO308

<1.00E-04
<2.58E-04

FO120

<1.79E-04
6.65E-04

F0192
<4.,77E-02
F0120
<1.04E+04
<1.34E+02

Fusion Analysis
Laboratory Results of Solids
Units are Sample Wet Weight

Sampie Sample
Dupticate
FO106 F0107
2.40 g/L 2.29 g/L

uci/L * uci/g <8.73E-01 uci/g
uci/L * uci/g 8.60E401 uci/g

FO106 FO107

uci/L <5.17E-01 uci/g *% uci/g

uci/L 8.46E+01 uci/g  **  uci/g
FO106 F0107

uci/t.  1.87E+01 uci/g 2.34E+01 uci/g
FO106 FO107

ug/lL  1.39E403 ug/g 1.31E+403 ug/g
ug/L  1.08E+03 ug/g *%

Spike of
Sample
F0296

98.00%

*dk

FO108

*kk
*k%k

F0084
103.50%

F0108

*k%

95.00%

Check
Standard
F0297

100.30%
96.50%

FO109

108.80%
100.40%

FO181
96.00%

F0297
108.30%
92.30%
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Interim

410490

Rev.E

§§T-102

Analytical Batch
L.ab Segment Serial No.: FO101 Customer ID.: 89-045
Fusion Dissolution
Instrument N/A
Procedure /Rev [ LA-549-141/A-0
Technologist R. D. Hale
Date 01/03/90
Temperature 23C
Starting Time 10:00
Ending Time 12:00
Chemist S. A, Catlow
Description Lab. Id. Description Lab. Id.
1 | Reagent Blank F0168 12
2 | Sample 89-045 FO106 13
3| Duplicate 89-045 Fo107 14
4| Sample 89-047 FO130 15
5 | Duplicate 89-047 FO131 16
6 Sample 89-048 FO154 17
7 | Duplicate 89-048 FO155 18
g | Sample 89-050 F0294 19
g | Dupicate 89-050 F0295 20
10 21
11 22
Primary Book | Second Book |Third Book Final Volume
Standard Type No. & Aliquot | No. & Aliquot | No. & Aliquot | of Standard
N/A
Prepared by:M Cornra Lo S. A, Cervantes Date: 06/01/90
Signatgte Printed Name
Verified by: Q&-m M w/ C. M. Seidel Date:  06/01/90
SM ure i Printed Nane
Approved by:u/,'\f'?;%% L.H. Taylor Date; 08-30-90
4 Sign.'llm{ Piinted Naipe )

a

2R




Analytical Batch

n

Interim

Lab Segment Serial No.: FO101 Customer ID.: 89-045
Total Alpha
Instrument WAQ3415
Procedure /Rev | LA-508-101/C-2 Total Beta
Technologist J. A. Hopkins Fusion Dissolution
Date 01-05-90
Temperature 70F Detector #18
Starting Time 09:30
Ending Time 14:00
Chemist S. A. Catlow
Description Lab. Id. Description Lab. Id.
1 | Intial LMCS Check Std FO105° 12 |Final LMCS Check Std F0297
2 | Reagent Blank FO308 13
3| sample 89-045 F0106 14
4 { Duplicate 89-045 FO107 15
5 | Sample 89-047 F0130 16
6} Duplicate 89-047 FO131 17
7| Sample £9-048 FO154 18
g | Duplicate 89-048 FO155 19
9 ! Sample 88-050 F0294 20
10 | Duplicate 89-050 F0295 o9
11 [ Spike 89-050 F0296 22

Primary Book | Second Book | Third Book Final Volume

Standard Tyvpe No. & Aliquot | No. & Aliquot [ No. & Aliquot | of Standard

LMCS Check Std 83B44/10mL 10mL

Spike 83844/10mL F0296/0.100mL 10.1mL

4404190

Prepared by: %M,L S. A. Cervantes Date:  06-01-90
Signgflire Printed Name

Rev.E

Verified by: /. éM‘ C.M. Seidel Date:  06-01-90
Minature Printed Name

S 55T-102

Approved by=ﬁb€%g“~w( L.H. Taylor Date:__08-30-90

L

4 Sign:ttu;é/ Printed Nauae




Interim

4104190

Analytical Batch

Lab Segment Serial No.: FG101 Customer ID.: 89-045
Total Alpha
Instrument N/A
Procedure /Rev  |1LA-508-101 Total Beta
Technologist M. Franz Fusion Dissolution
Date 01/25/90
Temperature N/A Detector #18
Starting Time 08:00 F0107 was not rerun because of insufficient
Ending Time 09:00 amount of sample.
Chemist S. A. Catlow
Description Lab. Id. Description Lab. Id.

1 | Initial LMCS Check Std FO105 12

2 | Reagent Blank F0120 13

3| Sample 89-045 F0106 14

4| Spike 89-045 F0108 15

5 | Final LMCS Check Std F0109 16

6 17

7 18

8 19

9 20
10 21
11 22

Primary Book | Second Book |Third Book Final Volume

Standard Type No. & Aliquot [ No. & Aliquot  [No. & Aliquot | of Standard
LMCS Check Std 102B44/10 mL 10 mL
Spike 102844/10 mL | FO108/200 ul 10.2 mL

Prepared by: M Lt S. A. Cervantes Date:  07/07/90

Rev.E

Siguaure Printed Nanse
Verified byw C. M. Seidel Date:  07/07/90
iMature Printed Name
Approved bWWZﬁ L.H. Tay'l or Date: 08-30-90
¢ Sigmslur/ Printed Name

W

~} 85T-102
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Single Shell Tank
Calibration Record

Phase

Interim

Rev.(Draft) 1/18i8%

Analyte: Am241

Procedure L0-508-002 Revision: A-0
Instrumant; Detector #18 Property Number:  WA93415%
Technologist: R. A. Jones Payroll Number: 658M
Date: 06/28/89

Calibration Standard ID:  36B40A3; 36B4083, 36B40C3

Analyte Concentration; 61800, 110700, 161400 cpm

Type of Calibration: Efficiency
Instrument Reading
Dilution Concentration [Units =
1
2
3
4 SEE_ATTACHED SHEETS
5
6
7 ]
8
9
10
Comments:

SST-‘! a3

Prepare(l by: W L H. § dR;Lch Dale:f")_é =320
1shalure iited Nawe
Verified by: /4\%/‘4/&7 /V/M C. M. Seidel Date: & ~ X770
Tuie Printed Name
Approved by: /W/u/ ( L.H. Taylor Date: 08-30-80
:n,,n.ulu Piintenl Naine
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CALIBRATION SHEET FOR ALPHA/BETA SYSTEMS:

DETECTOR No.

RADIONUCLIDE: Am=Z41

HALF LIFE: 154497
COUNT TIME: ]
CrHiM EBKG: Q.2

STANDARD SIZE DATE

iD
3EB40RA 1
S6R40B7 1
SEB4OCT 1
36B40R3 2 06/28/780
J6B40B3 2 06/28/780
SER40CE i 0E/28/780
SEB40AE G QE/28/780
26B40B6 S 0&/28/780
S6B40CS o 06/28780

39

14

CALIEBRATED EY:

TIME

USING PROCEDURE LE-S08-002

TIME ZERQ DATE (HD)

DATE COUNTED (HD):

RA JONES

HD ©

s

i

15897

16347

Q9/25/ 44

COUNTS @ COUNTS @ COUNTS @ COUNTS @
180 DEG.

0 DEG.

&72a7

115573

elez27

118548z

F

1643

1Y

2

. 90 DEG.

e&6768

116337

£

162619

2404
119217

165699

’
'

e7025
116289

162370

61970
118566

la62l6e

270 DREG.

66645
116143

161593

119430

166176



AVE

STANDARD SI1ZE STD DECAY DECAY CORR EFFICIENCY
ID VALUE CPKM CORR CPM
36R4008 1" 6OET70 -0 1.00 -0 =0, Q000
A6B40R7 in 109900 pl® 1.00 =) =0. 0000
S6E40C7 i 159700 =Q 1.00 -0 =C. 0000
AVERAGE, 1" = 0. 0000 +/— B354 0.0QOO ~97. 62 %:_ ON 0O&/28/89
STANDARD 8TD AVE DECAY DECAY CORR EFFICIENCY
in VALUE CPi CORR CFM ’
36B40A3 o 61800 13382 1. 00 13409 0.2170
26B40B3 2" 110700 23217 1. 00 S3264q 0.2102
3ER4003 a" 161400 22452 1.00 32518 0.2015
AVERAGE, 2" = Q.2095 +/— E95% 0. 0152 7.27 % ON 0Oe/28/89
STANDARD 8TD AVE DECAY DECAY CORR EFFICIENCY
ID VALUE ChM CORR CPM
2S6B40R6 o =59470 12363 1.00 12288 0.2083
26B40B6 =he 109800 23790 1.00 23838 0.2171
26B40C5 o 160100 33120 1.00 33187 0. 2073
AVERAGE, 8" = 0.2109 +/-— @9TL 0.0106 V.0l % ON 0&/28/89

NEW EFFS FOR DET

18 Am~-241 v = —0. 0000 an =

"= 0.2109

S

40 — : e e e S
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Single Shell Tank

Phase

Calibration Record I-A
Analyte: C060
Procedure L§-508-002 Raovision: A-0
Instrument; Detector #18 Property Number:  [A93415
Technologist: R. A. Jones Payroli Number: 65801
Date: 06/28/89

Calibration Standard

ID:

32B40A4, 32B40B3, 32840C4

Analyte Concentration:

70480, 135100, 202400

Tnterim

Rev.(Drafi) 1718789

$§T.103

Type of Calibration: Efficiency
' : Instrument Reading
Dilution Capcentration | Units =
1
2
3
4 SEE ATTACHED SHEETS
5 .
: .s
7 K
8 .
9
10
Comments:
\ /0\//)
Prepared bgz&% %,Z H. S. Rich " Dates_Df- O 2= DO
7 Hignaturd [/ Printed Nisne
7
Verified by: / Z//W AA M C. M. Seidel Dite; &~ Z 7 =T
Sigflatne Printed Name
[
Approved by: %/)’KZ;,,K L.H. Taylor Date: 08-30-90

Y
bwnutult/fi

S [ S OITTCN L T




CAL.IBRATION SHEET FDR ALPHA/BETA SYSTEMS:

DETECTOR No.

RADIONUCLIDE: Co~60

HALF LIFE: 1925

COUNT TIME: 5

CPM EBKG: o

CkM 1" BKG:

STANDARD GSIZE DATE
ID

100B40A2 1

100E40B1 1

100B40OC1L 1

32B40R4 =] 0&/28/78%9

32B40B3 2 0&/28/89

3eB40C4H 2 C&/28/89

- 32B40OAS =] Oe/28/789

32B40B6 5 06/28/789

32B40CE S 06/268789

42

M~

18

[0}
[

, 5" STD
1" STD

CALIEBRATED BY:

TIME

COUNTS @
0 DEG.

80056
159760

234482

USING PROCEDURE LO-S08-002

TIME ZERO DATE (HD): 15883

TIME ZERO DATE (HD): 16573

DATE COUNTED (HD): 16347

DATE COUNTED 1" (HD)

RA JONES HD 0 = Q9/85/44
COUNTS @ COUNTS @ COUNTS &
90 DEG. 180 DEG. 270 DEG.

)

95030 Q6367 94943
179923 180564 179845
266109 266791 262848

79664 81559 79720
162820 161429 - 163674
235955 237348 236432



STANDARD S1ZE STD AVE DECRY DECAY CORR EFFICIENCY
ID VALUE cem CORR cPm
100B40AR 7290 0 Q. 00 0 0. 0Q00
100B40B1 L 137800 Q 0. 00 Q 0. Q000
100B40C1 in 199700 Q 0. Q0 Q Q. 0000
AVERAGE, 1" = 0. 0000 +/— @IS4 0. 0000 ERR %.n ON  0&/28/89
STANDARD 8STD AVE DECAY DECRY CORR EFFICIENCY
1D VALUE CPM CORR CPM '
32B40A4 2" 70480 19090 1.18 22561 0. 3201
32B40B3 a 135100 36011 1.18 42560 0. 3150
3EB40C4 a" 202400 S93095 1.18 e2750 I0.3100
AVERAGE, 2" = Q. 3151 +/~ @95% 0. 0099 3.13 % ON 0Q&/28/89
STANDARD STD AVE DECAY DECAY CORR EFFICIENCY
ID VALUE CPM CORR CPM
SEB40OAS =" 70160 16045 1.18 18563 Q. 2703
32B40B6 S 135700 32379 1.18 38267 0. 2820
S2B40CT " 201900 47206 1.18 w3790 0. 2763
AVERAGE, S" = 0.2762 +/- ®@95% 0.0115 4016 % ON 06/28/89
NEW ;FFS FOR DET -18 Co—&gnnﬂ " o= 5.0000 0.5151

Sll

-

R & S
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Interim

4704790

Rev.E

S5F7-102

44

Analytical Batch

Lab Segment Sarial No.: F0101

Customer ID.: 89-045

GEA Analysis
Instrument WA Fusion Dissolution
Procedure /Re -548-
_l v_|LA-548121/C-3 Samples were prepared in batch, but
Technologist D.M. Southwick counted randomly,
Date 01/09/90 :
Detectors 1, 2, and 4,
Temperature 72F -
Starting Time 12:30
Ending Time 14:00
Chemist S. A. Catlow
Dascription Lab. Id. Description Lab. Id.
1 | Initial LMCS Check Std. FO081 12
2 | Blank F0192 13
3| Sample 89-044 FOo082 14
4 | Duplicate 89-044 F0083 15
5 | Spike 89-044 F0084 16
6 | Sample 89-045 FO106 17
7 | Duplicate 89-045 Foi07 18
g | Sample 89-049 FO178 19
|__a | Duplicate 89-049 FO179 20
10 | Final LMCS Check Std. FO181 21
11 | 22
Primary Book | Second Book |Third Book Final Volume
Standard Type No. & Aliquot | No. & Aliquot | No, & Aliquot | of Standard
LMCS Check Std, 89B44/500 uL. 22 mL
Spike 89B844/100 uL. | FO084/100 uL 22 mL
Prepared by:ﬁ%?@@—' S. A, Cervantes Date:  07/07/90
Siguardré Printed Name
Verified byy” 1% A7 % C. M. Seidel Date;  07/07/90
Stfhature Printed Name
ML
Approved by: T A e L.H. Taylor Date:___08-30-90
k4 Siguitmc Printed Name
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Single Shell Tank Phase

Calibration Record : I-A
Analyte: Isotope, Mixed Gamma
Procedure LO-508-003 Revision: A=0
Instrument: GEA Detector #1 | Property Number: 401934
Technologist: JL Anderson Payroll Number: 61413
Date: 3/2/89

Calibration Standard ID: 56840 D1

Analyte Concentration:  N/A

Type of Calibration: Gamma Energy Analysis (Efficiency)

* Instrument Reading
Dilution Concentration |Units =
]
2
3 SEE ATTACHED
4
5
6
7
‘8
9
10
= Comments:
3
- PN, )
;i Preparcd&tgx:_/%ﬁ;{, H. S. Rich Date:_O4 —0/=QO
Z Z/ Siguature )/ Piiutvd Nuine
*| Veritied by Zpezzs AN ﬁ//,&/ C. M. Seidel  Dater_ £~z 7-po
o | Sigettuce Printed Name
g'? Approved hyféx’;/'%% .’..,Z/L“d p.l-;'fn; “Tay'lor' Date:  08-30-90




DETECTOR:

GEOMETRY CODE:
GEOMETRY DECSRIPTION:
CALIBRATION DATE:
ANALYST(S):

STARNDARD ID:

ENERGY (KEV)

EQUATION 0-165 KEV

EQUATION 165-1836 KEV

GEA CALIBRATION RECORD

DETECTOR:

GEOMETRY CODE:
GEOMETRY DECSRIPTION:
CALIBRATION DATE:
ANALYST(S):

STANDARD 1D:

ENERGY (KEV)

EQUATION 0-165 KEV

46

59.536
88.032
122.0614
165.853
279.1967
391.668
513.99
661.65
898.021
1173.237
1332.501
1836.129

LOGCEFF) =
+
+

LOGCEFF) =

+
+
+*
+

59.536
88.032
122.0614
165.853
279.1967
391.668
513.99
661.65
898.021
1173.237
1332.501
18356.129

LOGCEFF) =

1
42

22 ML Llaulp, POS 2

14-Feb-89

Jd. L. ANDERSON/M. R. DOWELL
56840 D1

EFFICIENCY (COUNTS/GAMMA)

5.721347£-03
1.512568£-02
2.0419588-02
1.856472E-02

1.042777€-02
7.8560596-03
6.838966E-03
5.300244E-03
4.218416E-03
3.785537E-03
2.9310336-03

~5.343694E+01

2.034704E+01 *LOG(ENERGY)
-2,088264E+00 *LOG(ENERGY) "2

8.372735E+00

=7.7624B9E+00 *LOGCENERGY )
2.017698E+00 *LOGCENERGY) "2

=2.447560E-01 *LOG(ENERGY)"3
1.067720£-02 *LOG(ENERGY) "4

PROCEDURE LQ-508-003

1
43

22 ML Llauip, POS 3

16-Feb-89

Jo L. ANDERSON/M. R. DOWELL
56840 01

EFFICIENCY (COUNTS/GAMMA)

1.397695E-03
3.641448E-03
5.035820€-03
4.6205166-03

2.619018E-03
1.890740E-03
1.782478E-02
1.3925636-03
1.117189E-03
1.007670E-03
7.782502E-04

=5.354869E+01



|

EQUATION 165-1B836 KEV

GEA CALIERATION RECORD

a7

LOGCEFF) =

+ 4+ + +

1.975356E+01 *LOG(ENERGY)
«2.020858E+00 *LOG(ENERGY)"2

4.001880E+01

~2.857555E+01 *LOG(ENERGY)
6.748440E+00 *LOG(ENERGY) "2
7.1730936-01 *LOG(ENERGY) "3
2.821780E-02 *1LOG(ENERGY) "4

PROCEDURE LQ-508-003
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Single Shell Tank
Calibration Record

Phase

Analyte: Mixed Isotope Standards

Procedure .0-508-003 Rovision: A-D
Instrument: GEA Detactor #2 Property Number: 401934
Technologist: 31 Anderson Payroll Number: 61413
Date: 6-1-88

Calibration Standard 1D: 56840 DI

Analyte Concentration:

N/A

Type of Calibration:

Gamma_Enerqy Analysis (Efficiency)

Interim

Rev.(Draft) 1718789

55T-303

Instrument Reading
Dilution Concentration |Units =

1
2
3 SEE AITACHED
4
5
6
7 ]
8
9
10
Comments:

= P |

Prepared by: Y 1
ianalug

H. S. Rich
Prnted Nume

Date: 2 & — /-

Verified by: /_4,(/7/1/7 i W/ C. M, Seidel

Date:_ & ~Z 7-9¢

Signathre Printed Namie
Approved by: 1///)7‘;}’/*2«.,( L.H. Taylor Date: 08-30-90
Signotune Thinted Name
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DETECTOR:

GEOMETRY CODE:
GEOMETRY DECSRIPTION:
CALIBRATION DATE:
ANALYST(S):

STANDARD ID:

ENERGY (KEV)

EQUATION 0-122 KEV

EQUATION 122-1836 KEV

GEA CALIBRATION RECORD

DETECTOR:

GEOMETRY CODE:
GECHETRY DECSRIPTION:
CALIBRATION DATE:
ANALYST(S):

STANDARD 1D:

ENERGY (KEV)

49
A0 .

59.536
88.032
122.0614
165.853
279.1967
391.668
513.99
661.65
£98.021
1173.237
1332.501
1836.129

LOG(EFF) =
+
*

LOG(EFF) =

+ + + 4

59.536
88.032
122.0614
165,853
279.1967
391.668
513.99
661.65
898.021%
1173.237
1332.50
1836.129

2
42

22 ML LIQUID, POS 2

21-0ct-88

J. L. ANDERSON/M. R. DOWELL
56840 D1

EFFICIENCY (COUNTS/GAMMA)

3.417000E-03
1.090000E-02
1.408000E-02
1.516000E-02
9.929000E-03
7.578000E-03
5.875000E-03
4.927000E-03
3.727000€-03
3.085000e-03
2.683000E-03
2.102000E-03

=6.654070E+01
2.583780E+01
=2.677350E+00

=1.050740€E+02
6.428950E+01

=1.503170E+01 *LOG(ENERGY) "2
1.533670E+00 *LOGCENERGY) ™3
-5.8385306~02 *LOGCENERGY) "4

*LOG(ENERGY)

*LOG(ENERGY ) "2

*LOG{ENERGY)

PROCEDURE LQ-508-003

2
43

22 ML LIGUID, POS 3

28-Sep-88

J. L. ARDERSON/M. R. DOWELL
56840 01

EFFICIENCY (COUNTS/GAMMA)

1.476000E-03
4.721000E-03
6.589000£-03
6.613000E-03
4,692000E-03
3.542000£-03
2.810000E-03
2.327000E-03
1.7900006-03
1.437000E-03
1.277000E-03
9.824000€-04



i

EQUATICH 0-165 KEV

EQUATION 165-1836 KEV

LOGCEFF) =
+

LOGCEFF) =

+ &+ +

~5.826830E+01
2.165450E+01 *LOG(ENERGY)
-2.198930E+00 *LOG(ENERGY) "2

-2.233890E+01

1.174520E+01 *LOG(ENERGY)
-2.759550E+00 *LOG(ENERGY) "2
2.655450E-01 *LOG(ENERGY) "3
=9.668420E-03 *LOGCENERGY) "4



57

Interim

171889

Rev.(Drafn)

S§T-103

Page of

Phase
A
Analyte: Mixd¢d Isotope Standards
Procedure 1 0-508-003 Revision: A-D
Instrumant: GEA Detector #4 Property Number: 401934
Technologist: 3 [ . Anderson Payroll Number: 61913
Date:

2-07-89

Calibration'Standard ID: 56840 D]

Analyte Concentration: N/A

Type of Calibration:

Gamma_FEnerqy Analysis (FEfficiency)

Instrument Reading
Dilution Concentration |Units =
1
2
s SEE_ATTACHED
4
5
6
7
8
9
10
Comments:;

o

H. S. Rich

e M i
Prepared g&%//%\'%/
Sigdituge’

Prissad Nome

Date:_ ¢ /e 1 /=<

Verified by: %4 W=/ ¢ M. seide]

Date: & -2 %-90

u.',n aluve Prvex! Nasme
Approved hy: /)%(/ 2L L.H. Taylor 08-30-30
‘nl nalure i) Narue Date:
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GEA CALIBRATION RECORD

DETECTOR:

GEOMETRY CODE:
GECMETRY DECSRIPTION:
CALIBRATION DATE:
ANALYST(S):

STANDARD 1D:

ENERGY (KEV)

EQUATION 0-165 KEV

EQUATION 163-1836 KEV

GEA CALIBRATION RECORD

52

59.536
88.032
122.0614
165.853
279.1967
391.668
513.99
661.65
898.021
1173.237
1332.501
1836.129

LOG(EFF) =
+
+

LOG(EFF) =
+
+
+

PROCEDURE LQ-508-003

4

41

22 ML LIQUID, POS 1
1-Sep-89

J. L. ANDERSON/M. R. DOWELL

56840 D1

EFFICIENCY (COUNTS/GAMMA)

2.682446E-02
8.210956E-02
1.118411E-01
1.066653E-01

5.704220E~02

3.685958E-02
2.541629€-02
2.1617106-02
1.973393€E-02
1.484468E-02

«5.844056E+01

2.3107006+01 *LOG(ENERGY)

2.371355E+00 *LOG(ENERGY) "2

=1.7189676+01

8.164155E+00 *LOG(ENERGY)

-1.384196E+00 *LOG(ENERGY) “2
7.025985E-02 *LOG(ENERGY) "3

PROCEDURE LQ-508-003
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* *
* GAMMA SPECTRUM ANALYSIS *
* *

k ok ok ok k ok ok k k k k k k k k ok k ok kK k ok k k Kk k k &k %k k k ok k k k k %

CANBERRA SPECTRAN-F V2.06 SOFTHWARE
222-S COUNTING ROOM 30-MAY-90 13:47:25

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 1 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

~-ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

¢ ENVIRONMENTAL BACKGROUND SUBTRACTED
_LLD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
-JULTIPLET ANALYSIS PERFORMED

¢-ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD1998

_ANALYZED BY: AJ

~-SAMPLE DESCRIPTION: il FZ/

“'GEOMETRY DESCRIPTION: /399

~SAMPLE SIZE:  1.0000E-03 LI / CONVERSION FACTOR: 5.0000E-01

STANDARD SIZE: 1.0000E+00 EA
—ANALYSIS LIBRARY FILE: ANLOOO

—COLLECT STARTED ON 9-JAN-90 AT 13:41:59
“COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3006. SECONDS
DEAD TIME: 0.20 %
DECAYED TO 0. DA?S, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 23-NOV-89
EFFICIENCY CALIBRATION PERFORMED 2-MAR-89

53
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SAMPLE: Bl

DATA COLLECTED ON 9-JAN-90 AT 13:41:59 F=0081

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.
RADIONUCLIDE ANALYSI!IS REPORT
NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI ENERGY COMPARISON
DECAY (KEV)
MEASURED  ERROR CORRECTED  ERROR EXPECT  DIFF
AC-228 11.D<7.90E-01 LLD<7.90E-01 911.07
AG-108M LLD<2,25£-01 LLD<2.25E-01 433,94
AG-110M LLD<1.05E+00 LLD<1.05E+00 657.76
AM-241 LLD<9,30E-01 LLD<9.30£-01 59,54
AM-243  LLD<2.44E~0] LLD<2. 44E-01 74.67
AR-41  LLD<1.44E-01 LLD<]).44E-01 1293.64
AU-198  LLD<2.00E-01 LLD<2.00E-01 411.80
BA-133 LLD<3.00E-01 LLO<3.00E-01 356,02
BA-139 LLD<5.85E-01 LLD<5.85E-01 165.85
BA-140 LLO<7.76E-01 LLD<?.76E-01 537.27
BA-141 LLD<6.03E-01 LLD<6.,03E-01 190.23
BE-7  LLD<2.07E+00 LLD<2,07E+00 477.59
B{-207 LLD<1.98E-01 "LLD<1.98E-01 569.70
BIV212  LLD<2.58E+00 LLD<2, 50C+00 727.27
B-214 LLD<8.68E~0] LLD<8,68E-01 609,32
€OH-109 LLD<3.47E+00 LLD<3.47E+00 88.03
CE-139 LLD<).32E-01 LLD<1,32E-01 165.85
CE-141 LLD<2.02E-01 LLD<2.02E-01 145.44
CERR144 LLD<1.75E+00 LLD<1, 75E+00 133.51
€0-56  LLD<1.93E~01 LL0<1,93E-01 846.76
CO=57  LLD<1.08E-01 LLD<Y.08E-01 122.06
€058  LLD<1.86E-01 LLD<I.86E-01 $10.75
C0-60 2.34E401 +-7.09E-01  2.34E+0! +-7.09F-01 1332.50 -0.53
- 1173.24 -0.62
CR-51  LLD<1.51E+00 LLD<1.51E+00 320.09
€$<134 2.11E40] +-6.82E-01  2.11E+0)1 +-6.82E-01 795.84 -0.60
604,70 -0.52
€$=136 LLD<1.85E-01 LLD<1.85E-01 B18.51
€S-137 3.81E+01 +-8.42E-01  3.81E+01 +-8.42E-01 661.65. -0.57
c$7138  LLD<1.83E-01 LLD<1.83£-01 1435.86
EWn152 LLD<2.61E-01 LLD<2.61E-01 1408.01°
£U-154 LLD<3.59£-01 LLD<3,59E-01 1274.45
£U-155 LLD<4.22E-01 LLD<4,22E-01 105.31
FE-59  LLD<4.31F-01 LLD<4.31E-01 1099.25
HF-181 LLD<2.29E-01 LLD<2.29E-0] 482.20
HG-203 LLD<!.B1E-0} LLD<1.81E-01 279.20
I-131  LLD<2.32E-01 LLD<2.32E-0) 364,48
1-132  LLD<2.14E-01 LLD<2,14E-0) 667.69
1-133  LLD<2.29E-01 LLD<2.29E-01 529.69
1-134  LLD<2.70E-0) LLD<2.70E-01 847.03
1-135  LLD<4.50E-01 LLD<4.50E-01 1260.41
K-40  LLD<1.88E+00 LLDO<1.88L+00 1460.75
KR-85  LLD<4.52E+01 LLD<4.52C+01 5§13.99
KR-85M LLD<1.30£-0) LLD<1,30£-01 151.17
KR-87  LLD<4.97E-~01 LLD<4.97£-01 402,58
KR-89  LLD<7.42E+00 LLD<7. 426400 220.90
LA-140 LLD<9,05E-02 LLD<9.05E-02 1596.20
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LA-142
MN-54
MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-238
NP-239
PA-233
PA-234M
PB-210
pg-212
P3-214
PO-210
PO-214
P0-216
PU-239
PU-241
RA-224
RA-226
RB-88
RB-89
RN-220
-RY-103
RURH106
"SB-124
SB-125
SC-46
»SE-75
SN-113
SR-85
SR-91
Sﬁ-gz
JA-182
TC-99M
FE-123M
TE-125M
-132
TH-228
TL.-208
U-235
U-237
W-187
XE-131IM
XE-133
XE-133M
XE-135
XE-138
Y-89
¥-91
Y-91M
IN-65
ZR-95
1R-97

TOTAL

{LD<4.45E-01
LLD<1.81E-01
LLD<2.17E-01
LLD<1.10E-01
LLD<2.33E-01
LLD<1.59E-01
LLD<1.57E-01
LLD<1.28E+00
LLD<8.29E-01
LLD<1.04E+00
LLD<4.70E-01
LLD<3.78E+01
LLD<5, 445400
LLD<3.30E-0]
LLD<5.01E-01
LLD«2.06E+04
LLD<8.05E+03
LLD<1.67E+04
LLD<1.45E+03
LLD<«5.32E+04
LLD<3.57E+00
LLD<3.27E+00
LLD<6.33E-01
LLD<1.04E+00
LLD<1.69E+02
LLD<2.11E-01
LLD<3.62E+00
LLD<?.52E-01
LLD<1.70E+00
LLD<2.13E-01
LLD<2.38E-01
| LD<2 .89E-01
LLD<1.98E-01
LLD<3.54E-01
LLD<9.,07C-02
LLD<6.07E-01
LLD<1.16E-D1
LLD<]1,.25E-01
LLD<3.28E+01
LLD<1.53E-01
LLD<],09E+01
LLD<2,.47E-01
LLD<2.17E-01
LLD<6.23E-01
LLD<5.94E-01
LLD<5.77E+00
LLD<3.81E-01
LLD<1.35E+00
LED<1.60E-01
LLD<1.21E+00
LLD<6.00E-02
LLD<4,73E+01
LLD<2.68E-01
LLD<5.03E-01
LLD<3.46E-01
LLD<1.84E-01

8.25E+01 +-1.29E+00

55

LLD<4 .45E-01
LLD<1.81E-01
LLD<2.17E-01
LLD<1.10E-01
L1D<2.33E-01
LLD<1.59E-01
LLD<1.57E-01
LLD<1.28E+00
LLD<8.29E-01
LLD<1.04E+00
LLD<4.70E-01
LLD<3.78E+01
LLD<5.44E+00
LLD<3.30E-01
LLD<5.01E-01
LLD<2.06E+04
LLD<8.05E+03
LLD<1.67E+04
LLD<]1.45E4+03
LLD<5.32E+04
LLD<3.57E+00
LLD<3.27E+00
LLD<6.33E-01
LED<1.04E+0D
LLD<1.69E+02
LLD<2.11E-01
LLD<3.62E+00
LLD<2.52E-01
LLD<1.70E+Q0
LLD<2.13E-01
LLD<2.38E-01
LLD<2 .B9E-01
LLD<1.98E-01
LLD<3.54E-01
LLD<9.07E-02
LLD<6.07E-01
LLD<1.16E-01
LLD<1.25E-01
LLD<3.28E+01
LLD<1.53E-01
LLD<1.09E+01
LLD<2.47E-01
LLD<2.17E-01
LLD<6.23E-01
LLD<5.94E-01
LLD<5.77E+00
LLD<3.81E-01
LLD<1.35E4+00
LLD<1.60E-01
LLD<1.21E+0D
LLD<6.00E-02
LLD<4.73E+0]
LLD<2.68E-01
LLD<5.03E-01
LLD<3.46E-01
LLD<1.84E-01

L L L

641.83
834.83
846.76
1274.55
1368.60
702.63
765.78
657.92
984.45
277.60
311.98
1001.03

465.03

239.00
351.92
804.00
799.70
804.90
129.30
148.57
240.99
186.10
1836.00
1031.88
549.73
497.08
621.80
602.72
176.33
1120.45
264.66
391.67
513.99
555.60
1383.94
1121.30
140.51
159.00
109.27
228.16
84.37
583.14
185.71
208.00

685.74

163.98
81.00
233.21
249.79
258.41
1836.06
1204.90
555.60
1115.55
756.73
743.33

8.25E+01 +-1.29E+00

STANDARD DEVIATION =

0.04

P-0081



222-5 COUNTING ROOM

PEAK ANALYSIS

PK CENTROID ENERGY FWHM  BACKGND
CHANNEL KEV KEV COUNTS
1C 1126.46 562.70 1.41 645.
2C 1138.69 568.82 1.4] 640.
3 1209.44 604.18 1.47 583.
4 1323.29 661.08 1.54 419.
4B 661.82
5C 1591.64 795.25 1.56 321.
6C 1603.76 801.31 1.56 274,
7 2346.14 1172.62 1.68 255.
8 2664.59 1331.97 1.88 55.
9 2729.47 1364.44 2.40 13.
<10 2800.60 1400.04 1.92 13.
11 2921.54 1460.58 1.84 11.
« 118 1461.77

——

ERROR QUOTATION AT 1.96 SIGMA
TPEAK CONFIDENCE LEVEL AT 85.0%

L
C - MULTIPLET ANALYSIS CONVERGED NORMALLY

“*B - ENVIRONMENTAL BACKGROUND PEAK
o

ACKGROUND SUBTRACTION PERFORMED USING FILE BKOO11l

" BACKGROUND DESCRIPTION: BK0O11

«BACKGROUND COLLECT STARTED ON 10-JAN-85 AT 12:00:00
6000. SECONDS

BACKGROUND LIVE TIME:

L2

LY

764.
1301.
8369.

12295.

35.
5855.
553.
5341.
4914,
144,
59.
172.

182,

30-MAY-90 13:47:25

NET AREA ERROR
COUNTS

%

10.1
9.0
2.3

1.8
46.4

AN OMNMNOW
NP Wo

1
32.
16.

11.2

NUCLIDES

€S-134,
EU-152
CS-134,
BI-207
5B-124,
CS-134
- €S-137

€S-134
CS-134

C0-60

C0-60

CS-134
1-132,BI-214
K-40

P-0081



EBAR = ***#* MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.45E-09 UC/LI

TOTAL MEASURED ACTIVITY = 8.25E401 (+-1,29E+00) UC/LI
% TECH. SPEC, = ¥dwwak (j.xwwx)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID  ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

1126.46 562.70 764, 10.1  3.27E+01
1138.69  568.82 1301, 9.0 5.62E+01
;}4603.76 801,31 553. 9.3 3.17E+01

729.47 1364.44 144, 18.2  1.29E+01
£800.60 1400.04 59. 32.1 5.40E+00

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

ENTROID  ENERGY NET AREA ERROR GAMMAS/SEC
HANNEL KEV COUNTS %

W™
3921.54 1460.58 172.  16.2  1.63E+01

™

Rl

57
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* GAMMA SPECTRUM ANALYSIS

*

*
*
*
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CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROCM 22-MAY-90 12:38:39

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 1 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

EQROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ALYSIS OF SPECTRUM SAVED IN DISK FILE: SD1002
NALYZED BY: AJ

SAMPLE DESCRIPTION: F192

GEOMETRY DESCRIPTION:

SAMPLE SIZE:  1.0000E-03 LI / CONVERSION FACTOR: 1.0000E+00
STANDARD SIZE: 1.0000E+00 FA

ANALYSIS LIBRARY FILE: ANLOOO

COLLECT STARTED ON 9-JAN-90 AT 19:58:58
GORLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3002. SECONDS
DEAD TIME: 0.07 %
DECAYED TO 0. DAYS; 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 23-NOV-89
EFFICIENCY CALIBRATION PERFORMED 2-MAR-89

58
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222-S COUNTING ROOM 22-MAY-90 12:38:39
PEAK ANALYSIS

PK  CENTROID  ENERGY FWHM  BACKGND  NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

1 1322.8¢ 660.84 1.47 33. 33. 62.0 C(CS-137
18 661.82 35. 46.4

2 2921.42 1460.52 2.04 3. 146. 16.7 K-40
2B 1461.77 182. 11.2

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

B -~ ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKOO1l
ACKGROUND DESCRIPTION: BKOO11

CKGROUND COLLECT STARTED ON 10-JAN-85 AT 12:00:00
BACKGROUND LIVE TIME: 6000. SECONDS

-
w——
o
o
o

e
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222-S COUNTING ROOM 22-MAY-90 12:38:39

SAMPLE: F192
DATA COLLECTED ON 9-JAN-90 AT 19:58:58

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.
RADIONUCLIDE ANALYSIS REPORT
NUCLIDE ACTIVITY CONCENTRATION IN wuCi/LI ENERGY COMPARISON
DECAY (KEV)
MEASURED  ERROR CORRECTED ERROR EXPECT  DIFF
AC-228 LLD<1.03E-01 LLD<1.03E-01 911.07
AG-108M LLD<2.60E-02 LLD<2.60E-02 433.94
AG-110M LLD<3.82E-02 1.LD<3.82E-02 657.76
AM-241 LLD<1.54E-01 LLD<1.54E-01 59,54
AM-243  LLD<4.29E-02 LLD<4.29E-02 74.67
AR-41  LLD<3.48E-02 LLD<3,48F~02 1293.64
AU-198 LLD<2.,19E-02 LLD<2.19E-02 411.80
BA-133 LLD<4.59E-02 LLD<4 . 59E-02 356.02
BA-139 LLD<9.13E-02 LLD<9.,13E-02 165.85
BA-140 LLD<1.04E-01 LLD<1.04E-01 537.27
BA-141 LLD<8,40E-02 LLD<8,40E-02 190,23
BE-7  LLD<2.45E-01 LLD<2.45E-01 477.59
BI-207 LLD<2.76E-02 LLD<2.76E-02 569.70
BT-212 LLD<4.40E-01 LLD<4.40E-0) 727.27
BL-214 LLD<8.03E-02 . LLD<8.03E-02 609.32
CD-109 LLD<5.91E-01 LLD<5.91E-01 88.03
€F-139 LLD<2,07E-02 LLD<2.07E-02 165.85
CE-141 LLD<3.22E-02 LLD<3.22E-02 145.44
CEPR144 LLD<2.84E-01 LLD<2.84E-01 133.51
€0-56  LLD<2.34E-02 LLD<2.34E~02 846.76
¢0-57  LLD<1.83E-02 LLD<1.83E-02 122.06
CO-58  LLD<2.81E-02 LLD<2.81E-02 810.75
C0-60 LLD<1.31E-02 LLD<1.31E-02 1332.50
ER~51  LLD<2.12E-01 LLD<2.12E-01 320.09
C5-134 LLD<3.07E-02 LLD<3.07E-02 795.84
(%-136 LLD<2.53E-02 LLD<2.53E-02 818.51
G$-137  LLD<4.77E-02 LLD<4.77E-02 661.65
€S-138 LLD<6.89E-02 LLD<6.89E-02 1435.86
EU-152 LLD<1.30E-01 LLD<1.30E-01 1408.01
EU-154 LLD<1.13E-01 LLD<1.13E-01 1274.45
EU-155 LLD<6.59E-02 LLD<6.59E-02 105.31
FE-59  LLD<5.71E-02 LLD<5.71E-02 1099.25
HF-181 LLD<2.39E-02 LLD<2.39E-02 482.20
HG-203 LLD<2,46E-02 LLD<2.46E-02 279.20
I-131  LLD<2.90E-02 LLD<2.90E-02 364.48
1-132  LLD<3.48E-02 LLD<3,48E-02 667.69
1-133  LLD<2.85E-02 LLD<2.85E-02 529.69
1-134 LLD<3.71E-02 LLD<3.71E-02 847.03
1-135  LLD<1.29E-01 LLD<1.29E-01 1260.41
-40  LLD<9.20E-01 1.LD<9.20E-01 1460.75
{R-85  LLD<8,59E+00 LLD<8.59E+00 513,99
{R-85M LLD<2.16E-02 LLD<2.16E-02 151.17
‘R-87  LLD<6.41E-02 LLD<6.41E-02 402.58
R-89  LLD<1.09E+00 LLD<1.09E+00 220.90
A-140 LLD<3.16E-02 LLD<3.16E-02 1596.20
A-142 LLD<6.40E-02 LLD<6.40E-02 641.83
iN-54  LLD<2.94E-02 LLD<2.94E-02 834.83

60



LA-142
MN-54
MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
P0-210
PO-214
PO-216
PU-239
PU-241

™ RA-224
 RA-226
< RB-88
—- RB-89
RN-220
—— %u-w:%6
URH10
<" $B-124

.~ SB-125
SC-46

+ SE-75
SN-113

~§ SR-85
SR-91

- SR-92
TA-182
TC-99M

o~ TE-123M
TE-125M
TE-132
TH-228
TL-208
U-235
U-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
IN-65
ZR-95
IR-97

TOTAL

LLD<4.45E-01
LiD<1.81£-01
LLD<2.17E-01
LLD<1.10E-01
LLD<2.33E-01
LLD<) . 59E-01
LLD<1.57E-01
LLD<1.28E+00
LLD<8.29E-01
LLD<1.04E+00
LLD<4.70E-01
LLD<3.78E+01
LLD<5.44E+00
L1D<3.30E-01
LLD<5,.01E-01
LLD<2.06E+04
LLD<8,05E+03
LLD<1.67E+04
LLD<1.45E+03
LLD<5,32E+04
LLD<3.57E+00
LLD<3.27E+00
LLD<6.33E-01
LLD<1.04E+00
LLD<1.69E+02
LLD<2.11E-01
LLD<3.62E+00
LLD<2.52E-01
LLD<1.70E+00
LLD<2.13E-01
LLD<2.38E-01
LLD<2.89E-01
LLD<1.98E-01
LLD<3.54E-01
LLD<9.07E-02
LLD<6.07E-01
LLD<1.16E-01
LLD<1,25E-01
LLD<3,28E+01
LLD<1.53E-01
LLD<1.09E+01

LLD<2.47E-01 .

LLD<2.17E-01
LLD<6.23E-01
LLD<5.94E-01
LLD<5.77E+00
LLD<3.81E-01
LLD<1.35E+00
LLD<1,60E-01
LLD<1.21E+00
LLD<6.00E-02
LLD<4.73E+01
LLD<2,.68£-01
LLD<5,03E-01
LLD<3.46E-01
LLD<1.84E-01

8.25E+01 +-1.29E+00
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LLD<4.45E-01
LLD<1.81E-01
LLD<2.17E-01
LED<1.10E-01
LLD<2.33E-01
LLD<]1.59E-01
LLD<1.57E-01
LLD<1.28E+00
LLD<8.29E-01
L.LD<1.04E+4+00
LLD<4.70E-01
LLD<3.78E+01
LLD<5.44E+00
LLD<3.30E-01
LLD<5.01E-01
LLD<«2.06E+04
LLD<8.05E+03
LLD<1.67E+04
LLD<1.45E+03
LLD<5.,32E+04
LLD<3.57E+00
LLD<3,27E400
LLD<6.33E-01
LLD<1.04E+00
LLD<1.69E+02
LLD<2.11E-01
LLD<3.62E+00
LLD<2.52E-01
LLD<1.70E+00
LED<2.13E-01
1.LD<2,.38E-01
LLD<2.89E-01
LLD<1,98E-01
LLD<3.54E-01
LLD<9.07E-02
LLD<6.07E-01
LLD<«1.16E-01
LED<1.25E-01
LLD<3.28E+01
LLD<1,53E-01
LLD<1.09E+01
LLD<2.47E-01
LLD<2.17E-01
LLD<6.23E-01
LLD<5.94E£-01
LLD<5.77E+00
LLD<3.81E-01
LLD<1,35E+00
LLD<1.60E-01
LLD<1.21E400
LLD<6.00E-02
LLD<4.73E+01
LLN<2.68E-01
LLD<5.03E-01
LLD<3.46E-01
LLD<1.84E-01

8.25E+01 +-1,29E4+00

STANDARD DEVIATION =

641.83

834.83
846.76
1274.55
1368.60
702.63
765.78
657.92
984.45
277.60
311.98
1001.03
465.03
239.00
351.92
804.00
799.70
804.90
129.30
148.57
240.99
186.10
1836.00
1031.88
549.73
497.08
621.80
602.72
176.33
1120.45

264.66
391.67

513.99
555.60
1383.94
1121.30
140.51
159.00
109.27
228.16
84.37
583.14
185.71
208.00
685.74
163.98
81.00
233.21
249.79
258.41
. 1836.06
1204.90
555.60
1115.5%
756.73
743.33

0.04
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MN-56  LLD<2.64E-02 . LLD<2.64E-02 846.76
NA-22  LLD<3.52E-02 LLD<3,52E-02 1274.55
NA-24  LLD<2.71E-02 LLD<2.71E-02 1368.60
NB-94  LLD<2.93E-02 LLD<2,93E-02 702.63
NB-95  LLD<2.36E-02 LLD<2,36E-02 765.78
NB-97  LLD<4.63E-02 L.LD<4.63E~02 657.92
NP-238 LLD<1,09E-01 LLD<1,09E-01 984.45
NP-239 LLD<1,43E-0] LLD<1,.43E-01 277.60
PA-233 LLD<6.07E-02 LLD<6.07E-02 311.98
PA-234M LLD<2,96E+00 LLD<2.96£+00 1001.03
PB-210 LLD<6.08E-0] LLD<6.08E-01 465.03
PB-212 LLD<4.85E-02 LLD<4.85E-02 239.00
PB-214 LLD<6.66E-02 LLD<6.66E-02 351.92
P0-210 LLD<2.43E+03 LLD<2.43E+03 804.00
PO-214 LLD<2.78E+02 LED<2.78E+02 799.70
PO-216 LLD<1.27E+03 LLD<1.27E+03 804.90
PU-239 LLD<2.51E+02 LLD<Z.51E+02 129.30
PU-241 LLD<9.09E+03 LLD<9.09£+03 148.57
RA-224 LLD<5.50E-01 LLD<5.50E-01 240.99
RA-226 LLD<4.77E-01 LLD<4.77E-01 186.10
R8-88  LLD<1.98E-01 LLD<1.98E-01 1836.00

89  LLD<1.44E-01 LLD<1.44E-01 1031.88
RN-220 LLD<2,35E£+01 LLD<2.35E+01 549.73
RU-103 LLD<2.63E-02 LLD<2.63E-02 497.08
RURH106 LLD<5.53E-01 LLD<5.53E-01 621.80
SB=124 LLD<2.50E-02 LLD<2.50E-02 602.72
SB-125 LLD<2.71E-01 LLD<2.71E-01 176.33
SC-46  LLD<3.04E-02 LLD<3.04£-02 1120.45
SE-75  LLD<3.41E-02 LLD<3.41E-02 264.66
SN-113 LLD<3.28E-02 LLD<3.28E-02 391.67
SR=85  LLD<3.77E-02 LLD<3.77E-02 513.99
SR-91  LLD<4.97E-02 LLD<4,97E-02 555.60
SR-92  LLD<2.99E-02 LLD<2.99E-02 1383.94
TA:182 LLD<9,06E-02 LLD<9,06E-02 1121.30
TC-99M LLD<1.94E-02 LLD<1.94E-02 140.51
TE-123M LLD<2.01E-02 LLD<2.01E-02 159.00
TE-125M LLD<5.19E+00 LLD<5.19E+00 109.27
T£-~132 LLD<2.28E-02 LLD<2,28E-02 228.16
TH-228 LLD<1.90E+00 LLD<1.90E+00 84.37
TB*208 LLD<2,89E-02 LLD<2.89E-02 583.14
U-235 LLD<3.28E-02 LLD<3.28E-02 185.71
U-237  LLD<8.54E-02 LLD<8.54E-02 208.00
W-187  LLD<7.53E-02 LLD<7.53E-02 685.74
XE-131M LLD<8,52E-01 LLD<8.52E-01 163.98
XE-133 LLD<6.62E-02 LLD<6.62E-02 81.00
XE-133M LLD<1.87E-01 LLD<1.87E-01 233.21
XE-135 LLD<2,24E-02 LLD<2.24E-02 249.79
XE-138 LLD<1.65E-01 L1D<1.65E-01 258.41
Y-88 LLD<1.88E-02 LLD<1.88E-02 1836.06
Y-91 LLD<1.28E+01 LLD<1.28E+01 1204.90
Y-91M  LLD<3.76E-02 LLD<3.76E-02 555.60
IN-65  LLD<1.12E-01 LLD<1.12E-01 1115.55
IR-95  LLD<4,95E-02 LLD<4.95E-02 756.73
IR-97  LLD<2,33E-02 LLD<2.33E-02 743.33

N L Y A e e e e

TOTAL 0.0CE-01 +-0,00E-01 0.00E-01 +-0.00E-01

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%
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ALL DETECTED PEAKS WERE USED IN THE ANALYSIS

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID  ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV . COUNTS %

1322.80 660.84 33. 62.0 1.59E+00
2921.42 1460.52 146. 16.7  1.38E+01
r.,.y
c:*'-.
W™
[
~3
o
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CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM 22-MAY-90 12:57:40

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 1 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS

ORDER OF SMOGTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

ERKOR QUOTATION: 1.96 SIGMA UNCERTAINTY

.-
ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MUtTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD1000
ANALYZED BY: AJ

SAMPLE DESCRIPTION: F84
GEOMETRY DESCRIPTION:

SAMPLE SIZE:  1.0000E-03 LI / CONVERSION FACTOR: 1.0000E-01
STANDARD SIZE: 1,0000£+00 EA
ANALYSIS LIBRARY FILE: ANLOOO

COLLECT STARTED ON 9-JAN-90 AT 17:38:48
o~
COLLECT LIVE TIME: 3000. SECONDS

REAL TIME: 3003. SECONDS

DEAD TIME: 0.10 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

_NERGY CALIBRATION PERFORMED 23-NOV-89
“FFICIENCY CALIBRATION PERFORMED 2-MAR-89
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222-S COUNTING ROOM

PK

1

QOB

EEEbR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

"~ MULTIPLET ANALYSIS CONVERGED NORMALLY
B .~ ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0O11
BACKGROUND. DESCRIPTION: BK0O11
BACKGROUND COLLECT STARTED ON 10-JAN-85 AT 12:00:00

CENTROID
CHANNEL

93.93
1126.47

1138.56
1209.44
1323.32
1591.62
1603.60
2346.20

2664 .57
2921.50

ENERGY
KEV

46.86
562.71

568.75
604.18

661.10
661,82
795.24
801.23
1172.65
1331.96
1460.56
1461.77

BACKGROUND LIVE TIME:

o
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PEAK ANALYSIS

FWHM
KEV

BACKGND
COUNTS

351,
183.

210,
221.
149,

6000, SECONDS

NET AREA ERROR

COUNTS

105,
186.

285.
1797.

6884,
35.
1210.
134,
1128.
1060.
162.
182.

22-MAY-90 12:57:40

NUCLIDES
%

53.0
27.2 CS-134,
EU-152
23.1 (S-134,
BI-207
5.2 §B-124,
CS-134
2.4 (S-137

46.4

CS-134
CS-134
C0-60
C0-60
K-40

21.

O Ty — =4
Q=M

.

11.2

F-0084




F~0084

222-S COUNTING ROCM

SAMPLE: F84
DATA COLLECTED ON 9-JAN-90 AT 17:38:48

22-MAY-90 12:57:40

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.
RADIONUCLIDE ANALYSIS REPORT
NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI ENERGY COMPARISON
| DECAY (KEV)
MEASURED  ERROR  CORRECTED  ERROR EXPECT DIFF

AC-228 LLD<2.06E+00 LLD<2.06E+00 911.07
AG-108M LLD<7.20E-01 LLD<7.20E-01 433.94
AG-110M LLD<3.92E+00 LLD<3.92E+00 657.76
AM-241  LLD<3.84E+00 LLD<3.84£+00 59.54
AM~243  LLD<1.05E+00 LLD<1.05E+00 74.67
AR-41  LLD<4.93E-01 LLD<4,93E-01 1293.64
AU-198 LLD<6.21E-01 LLD<6.21E-01 411.80
BA-133 LLD<9.63E-01 LLD<9,63E-01 356.02
BA-139 LLD<2.18E+00 LLD<2. 18E+00 165.85
FA-140 LLD<2.14F+00 LLD<2. 14E+00 537.27

A-141 LLD<2.15E+00 LLD<2.15E+00 190.23

E-7  LLD<6.79E+00 LLD<6. 79E+00 477.59
BI-207 LLD<5.86E-01 LLD<5, 86E-01 569.70
BI-212 LLD<7.22E+00 LLD<7.22E+00 727.27
B¥214 LLD<2.25E6+00 “LLD<2. 25E+00 609.32
29:109 LLD<1.50E+01 LLD<1.50£+01 88.03

E-139 LLD<4.94E-01 LLD<4 ., 94E-01 165.85
CE-141 LLD<7.99E-01 LLD<7.99E-01 145.44
CEPR144 LLD<6.74E+00 LLD<6 .74E+00 133.51
CO-56 LLD<5.21E~01 LLD<5,.21E£-02 846.76
€0-57  LLD<4.35E-01 LLD<4 .35E-01 122.06
(058  LLD<4.57£-01 LLD<4.57E-01 810.75
€0-60 2.52E+01 +-1.56E+00  2.52E+01 +-1.56E+00  1332.50 -0.54
- 1173.24 -0.59
(R:51  LLD<5.03E+00 LLD<5.03E+00 320.09
CS-134 2.18E+01 +-1.57E+00  2.18E+01 +-1.57E+00  795.84 -0.61
o~ 604,70 0,52
€S-136 LLD<4.96E-01 LLD<4,96E-01 818.51
€s-137 1.06E+02 +-2.90E+00  1,06E+02 +-2,90E+00 661.65 -0,56
€S-138 LLD<6.89E-01 LLD<6.89E-01 1435.86

EU-152 LLD<1.18E+00 LLD<1.18E+00 1408.01

EU-154 LLD<9.67E-01 LLD<9,67E-01 1274.45
EU-155 LLD<1.78E+00 LLD<1. 78E+00 105.31
FE-59  LLD<1.15E+00 LLD<1.15E+00 1099. 25
HF-181 LLD<7.35E-01 LLD<7.35E-01 482.20
HG-203 LLD<6.16E-01 LLO<6.16E-01 279.20

1-131  LLD<7.08E-01 LLD<7.08E-01 364.48

1-132  LLD<6.05E-01 LLD<6. 05E-01 667,69

1-133  LLD<6.64E-01 LLD<6.64E-01 529.69

1-134  LLD<7.39E-01 LLD<7.39E-01 847.03

1-135  LLD<1.39E+00 LLD<1.39E+00 1260.41
K-40  LLD<9.13E+00 LLD<9. 13E+00 1460.75
KR-85  LLD<1.52F+02 LLD<1 . 52E+02 513.99
KR-85M LLD<4.99E-01 LLD<4,99E-01 151.17
KR-87  LLD<1.49E+00 LLD<1.49E+00 402.58
KR-89  LLD<2.49E+01 LLD<2.49E+01 220.90
LA-140 LLD<3.68E-01 LLD<3.68E-01 1596.20
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LA-142
MN-54
MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
PO-210
PO-214
PO-216
pPU-239
PU-241
RA-224
-226
~88
8-89
N-220
Rb~103
RURH106
$8=124
B-125
C-46
SE-75
SN-113
o
S -
SRLo2
TA-182
TC-99M
1E-123M
TE-125M
TE~132
TH-228
TL-208
U-235
y-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
ZN-65
ZR-95
ZR-97

TOTAL

LLD<1.38E+00
LLD<5.70E-01
LLD<5,.87E~01
LLD<3,91E-01
LLD<6.13E-01
LLD<4.96E~01
LLD<5.02E-01
LLD<4.75E+00
LLD<2.24E+00
LLD<3.38E+00
LLD<1.48E+00
LLD<9.84E+01
LLD<1.76E+01
LLD<1.13E+00
LLD<1.59E+00
LLD<5.80E+04
LLD<1.89E+04
LLD<4.45E+04
L.LD<5.92E+03
LLD<2,02E+05
LLD<I.21E+01
LLD<1.13E+01
LLD<3.16E+00
LLD<2.42E+00
LLD<4.89E+02
LLD<6.34E-01
LLD<1.04E+01
LLD<6.53E-01
LLD<5.89E+00
LLD<5.37E-01
LLD<7.77E-01
LLD<B.B3E-01
LLD<6.69E-01
LLD<9.44E-01
LLD<4.94E-01
LLD<1.73E+00
LLD<4.47E-01
LLD<4.48E-01
LLD<1.36E+02
LLD<5.24E-01
LLD<4,75E+01
LLD<6.98E-01
LLD<7 . 44E-01
LLD<2.17E+00
LLD<1.66E+00
LLD<2.00E+0]
LLD<1.72E+00
LLD<4.69E+00
LLD<5.41€-01
tLD<4.03E+00
LLD<3.00E-01
LLD<1.52E+02
LLD<7.14E~01
LLD<).31E+00
LLD<8.81E-01
LLD<4.69E-01

--------------

1.53E+02 +-3.65E+00
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LLD<1.38E+00
LLD<5,.70E~01
LLD<5.87E-01
LLD<3.91E-01
LLD<6,13E-01
LLD<4.96E-01
LLD<5.02E-01
LLD<4.75E+00
LLD<2.24E+00
LLD<3.38E+00
LLD<1.48E+00
LLD<9.84E+01
LLD<1.76E+01
LLD<1.13E+00
LLD<1.59E+00
LLD<5.80E+04
LLD<1.89E+04
LLD<4.45C+04
LLD<5.92E+03
LLD<2.02E+05
LLD<1.21E+01
LLD<1.13E+01
LLD<3.16E+00
LLD<2.42E+00
L1D<4.89E+02
L.LD<6.34E-01
LLD<1.04E+0]

'LLD<6.53E-01

LLD<5.89E+00
LLD<5.37E-01
LLD<7.77E-01
LLD<8.83E-01
LLD<6.69E-01
LLD<9.44E-01
LLD<4.94E-01
LLD<}.73E+00
LLD<4.47E~01
1LD<4.48E-01
LLD<1.36E+02
LLD<5,24E-01
LLD<4.75E+01
LLD<6,.98E-01
LLD<7.44E-01
LLD<2.17E+00
LLD<1,66E+00
LLD<2.00E+01
LLD<1.72E+00
LLD<4.69E+00
LLD<5.41E-01
LLD<4.03E+00
LLD<3.00E-01
LLD<Y . .52E+02
LLD<7.14E-01
L1LD<1.31E+00
LLD<8.81E-01
LLD<4.69E-01

641.83
834.83
846.76
1274.55
1368.60
702.63
765.78
657.92
984.45
277.60
311.98
1001.03
465.03
239.00
351.92
804.00
799.70
804.90
129.30
148.57
240.99
186.10
1836.00
1031.88
549.73
497.08
621.80
602.72
176.33
1120.45
264.66
391.67
513.99
555.60
1383.94
1121.30
140.51
159.00
109.27
228.16
84.37
583.14
185.71
208.00
685.74
163.98
81.00
233.21
249.79
258.41
1836.06
1204.90
555.60
1115.55
756.73
743.33

1.53E+02 +-3.65E+00

STANDARD DEVIATION =

0.04
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F-0034

EBAR = ***¥% MFY/DISINTEGRATION

MAXIMUM PERMISSABLE ACTIVITY = 2,33E-09 UC/LI

TOTAL MEASURED ACTIVITY = 1.53E+02 (+-3.65E+00) UC/LI
% TECH. SPEC. = ¥k (g _vdokk)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID  ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

93.93 . 46.86 105, 53.0 1.51E+01
1126.47  562.71 186. 27.2  7.94E+00
1138.56  568.75 285, 23.1 1.23E+01
1503.60 801.23 134,  21.5 7.67E+00

¥
LEAKS ELIMINATED BY BACKGROUND SUBTRACTION

GENTROID ~ ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL ~ KEV  COUNTS %

2921.50  1460.56 l62. 16.0 1.54E+01

o

i

9
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* GAMMA SPECTRUM ANALYSTIS
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CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM 22-MAY-90 13:13:25

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 2.0
DETECTOR NUMBER: 2 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

®3ROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED .

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD2742
QHALYZED BY: AJ

SAMPLE DESCRIPTION: F106
GEOMETRY DESCRIPTION:

$MMPLE SIZE:  1,0000E-03 LI / CONVERSION FACTOR: 5.0000E-01
STANDARD SIZE: 1.0000E+00 EA
ANALYSIS LIBRARY FILE: ANLOOO

COLLECT STARTED ON 9-JAN-90 AT 17:40:21
COLLECT LIVE TIME:  3000. SECONDS
REAL TIME:  3003. SECONDS
DEAD TIME: 0.10 %
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 17-MAR-89
EFFICIENCY CALIBRATION PERFORMED 21-0CT-88

69

F-0106



P-0106

222-S COUNTING ROOM 22-MAY-90 13:13:25

SAMPLE: F106
DATA COLLECTED ON 9-JAN-90 AT 17:40:21

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.
RADIONUCLIDE ANALYSIS REPORT
NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI ENERGY COMPARISON
DECAY (KEV)
MEASURED ERROR CORRECTED ERROR EXPECT  DIFF
AC-228 LLD<3,.51E-01 LLD<3.51E-01 911.07
AG-108M LLD<2.03E-01 L1D<2.03E-01 433.94
AG-110M LLD<1.45E+00 LLD<1.45E+00 657.76
AM-241 LLD<9.56E-01 {1D<9.56E-01 59.54
AM-243 LLD<2.46E-01 LLD<2.46E-01 74.67
AR-41  1LD<1.26E-0] LLD<1.26E-01 1293.64
AU-198 LLD<1.75E-01 LLD<1.75E-01 411,80
BA-133 LLD<2.31E-01 LLD<2.31E-01 356.02
%&;\-139 LLD<4.90E-01 LLD<4.90E-01 165.85
A-140 LI1D<5.28E-01 LLD<5,28E-01 537.27
BA-141 LLD<5.18E-01 LLD<5.18E-01 190.23
BE-7 LLD<1.79E+00 LLD<1.79E+00 477 .59
‘81-207 LLD<1.36E-01 LLD<1.36E-01 569.70
BI-212 LLD<1.38E+00 - LLD<1.38E+00 727.27
BI-214 LLD<3.05E-01] LLD<3.05E-01 609.32
:D-109 LLD<3.12E+00 LLD<3.12E+00 88.03
E-139 LLD<1,11E-01 LLD<1.11E-01 165.85
GE-141 LLD<1.83E-01 LLD<1.83E-01 145.44
CEPR144 LLD<1.44E+00 LLD<1.44E+00 133.51
C0-56  LLD<8.20E-02 LL.D<8.20E-02 846.76
£Q-57  LLD<9.31E-02 LLD<9.31E-02 122.06
C0-58  LLD<7.72E-02 LLD<7.72E-02 810.75
£0-60  L1D<8.02E-02 LLD<8.02E-02 1332.50
CR-51  LLD<1.23E+00 LLD<1.23E+00 320.09
€5-134 LLD<9.59E-02 LLD<9,59E-02 795.84
(S-136 LLD<6.92E-02 LLD<6.92E~02 818.51
£3-137 4.48E+01 +-1.03E+00 4.48E+01 +-1.03E+00 661.60 0.13
C$-138 LLD<2,37E-01 L1D<2.37E-01 : 1435.86
EU-152 LLD<6.05E-01 LLD<6.05E-01 1408.01
EU-154 LLD<2,52E-01 LLD<2.52E-01 1274.45
EU-155 LLD<4.35E-01 LLD<4.35E-01 105.31
FE-59  LLD<1.84E-01 LLD<1.84E-01 1099.25
HF-181 LLD<2.17E-01 LLD<2.17E-01 482.20
HG-203 | LD<1.37E£-01 LLD<1.37E-01 279.20
I-131  LLD<1,72E-01 LLD<1.72E-01 364.48
[-132  LLD<7.62E-01 LLD<7.62E-01 667.69
[-133  LLD<1.48E-01 LLD<1.48E-01 529.69
1-134  LLD<1.14E-01 LLD<1.14E-01 847.03
1-135  |LD<3.96E-01 LLD<3.96E-01 1260.41
K-40 LLD<2.04E+00 LLD<2.04E+00 1460.75
KR-85  LLD<3.89E+01 LLD<3.89E+01 513.99
KR-85M LLD<1.11E-01 LID<1.11E-01 151.17
KR-87  LLD<3.88E-01 LLD<3,88E~-01 402.58
KR-89  LLD<5.86E+00 LLD<5.86E+00 220.90
LA-140 LLD<8.48E-02 1.L.D<8.48E-02 1596.20
LA-142 LLD<3.34E-01 LLD<3.34E-01 641.83
MN-54  1LLD<8.33E-02 LLD<8.33E-02 834.83
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MN-56  LLD<9.25E-02 LLD<9.25E-02 846.76
NA-22  LLD<8,97E-02 LLD<8.97E-02 1274.55
NA-24  LLD<6.61E-02 L1D<6.61E-02 1368.60
NB-94  LLD<8.40E-02 LLD<8.40E-02 702.63
NB-95  LLD<8.14E-02 LLD<8.14E-02 765.78
NB-97  LLD<1.65E+00 LLD<1.65E+00 657.92
NP-238 LLD<2.64E-01 LLD<2.64E-01 984.45
NP-239 LLD<8.51E-01 LLD<8.51E-01 277.60
PA-233 LLD<3.13E-01 LLD<3.13E-01 311.98
PA-234M LLD<1,55E+01 LLD<1.55E+01 1001.03
PB-210 LLD<4.84E+00 LLD<4.84E+00 465.03
PB-212 LLD<2.61E-01 LLD<2.61E-01 239.00
PB-214 LLD<3.59E-01 LLD<3.59E-01 351.92
PO-210 LLD<8,20E+03 LLD<8.20E+03 804.00
P0-214 L|LD<8.48E+02 LLD<8.48E+02 799.70
P0-216 LLD<5.56E+03 LLD<5.56E+03 804.90
PU-239 LLD<1.40E+03 LLD<1.40E+03 129.30
PU-241 1LLD<4.31E+04 LLD<4.31E+04 148.57
RA-224 LLD<2.68E+00 LLD<2.68E+00 240.99
RA-226 LLD<2.60E+00 LLD<2.60E+00 186.10
RB-88  LLD<8,48E-01 LLD<8.48E-01 1836.00
3-89  LLD<5,02E-01 LLD<5.02E-01 1031.88
N-220 LLD<1.28E+02 LLD<1.,28E+02 549.73
RU-103 LLD<1.67E-01 LLD<1,67E-01 497.08
RURH106 LLD<2.67E+00 LLD<2.67E+00 621.80
$B-124 L1D<1.29E-01 LLD<1.29E-01 602.72
SB-125 LLD<1.32E+00 _ LLD<1.32E+00 176.33
SC-46  LLD<1.00E-01 LLD<1.00E-01 1120.45
SE-75  LLD<1.99E-01 LLD<1.99E-01 264.66
SN-113 LLD<2.29E-01 LLD<2,29E-01 391.67
SR-85  LLD<1.71E-01 LLD<1.71E-01 513.99
SR-91  LLD<2.50E-01 LLD<2.50E-01 555.60
SR-92  LLD<1.47E-01 LLD<1.47E-01 1383.94
JA-182 LLD<3.17E-01 LLD<3.17E-01 1121.30
TC-99M [LD<9.77E-02 LLD<9.77E-02 140.51
TE-123M LLD<1.06E-01 LLD<1.06E-01 159.00
TE-125M LLD<3,06E+01 LLD<3.06E+01 109.27
FE~132  LLD<1.24E-01 LLD<1.24E-01 228.16
TH-228 LLD<1.05E+01 LLD<1.05E+01 84.37
Tr-208 LLD<1.63E-01 LLD<1.63E-01 583.14
U-235 LLD<1.71E-01 LLD<1.71E-01 185.71
U-237  LLD<4.87E-01 L1D<4.87E-01 208.00
W-187  LLD<2.83E-01 LLD<2.83E-01 685.74
XE-131M LLD<4.75E+00 LLD<4.75E+00 163.98
XE-133 LLD<3.47E-01 LLD<3.47E-01 81,00
XE-133M LLD<1.05E+00 LLD<1.05E+00 233.21
XE-135 LLD<1.24E-01 LLD<1.24E-01 249.79
XE-138 LLD<9.11E-01 LLD<S.11E-01 258.41
Y-88 LLD<8.05E-02 LLD<8.05E-02 1836.06
Y-91 LLD<2.71E+01 LLD<2.71E+01 1204.90
Y-91M  LLD<1.89E-01 LLD<1.89E-01 555.60
IN-65  LLD<2.33E-01 LLD<2,33E-01 1115.55
ZR-95  1LD<1.44E£-01 LLD<1.44E-01 756.73
IR-97  LLD<9.09E-02 LLD<9.09E-02 743.33
TOTAL 4.48E+01 +-1.03E+00 4.48E401 +-1.03E+00

EBAR = ****x MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.16E-08 UC/LI
TOTAL MEASURED ACTIVITY = 4.48E+01 (+-1.03E+00) UC/LI
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% TECH. SPEC. = ##¥kkk (j_wikkx)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

ALL DETECTED PEAKS WERE USED IN THE ANALYSIS

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID  ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

2921.98 1460.53 130. 19.1 1.70E+01

o<

9
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222-S COUNTING ROOM 22-MAY-90 13:13:25
PEAK ANALYSIS

PK CENTROID ENERGY FWHM  BACKGND NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

1 1324.33 661.78 1.63 84. 10396. 1.9 CS-137
1B 661.85 36. 13.9

2 2921.98 1460.53 2.51 10. 130.  19.1 K-40
2B 1460.85 ‘ 156, 3.8

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0012
-BACKGROUND DESCRIPTION: BKG

BACKGROUND COLLECT STARTED ON 30-AUG-88 AT 16:46:00
BACKGROUND LIVE TIME:  60000. SECONDS

—
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* GAMMA SPECTRUM ANALYSIS *
* *
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CANBERRA SPECTRAN-F V2.06 SOFTWARE
222-S COUNTING ROOM WESTINGHOUSE HANFORD 22-MAY-90 12:39:33

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 4 / GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

@RROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED .

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD4880
ANALYZED BY: AJ

SAMPLE DESCRIPTION: F107
GEOMETRY DESCRIPTION:

SAMPLE SIZE:  1.0000E-03 LI / CONVERSION FACTOR: 5.0000E-01
STANDARD SIZE: 1.0000E+00 EA
ANALYSIS LIBRARY FILE: ANLOOO

TOLLECT STARTED ON 9-JAN-90 AT 17:37:32 a
%BLLECT LIVE TIME: 3000. SECONDS

REAL TIME: 3015. SECONDS
DEAD TIME: 0.50 %

DECAYED T0 0. DAYS; 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 26-DEC-89
EFFICIENCY CALIBRATION PERFORMED 1-SEP-89
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222-S COUNTING ROOM WESTINGHOUSE HANFORD

PK  CENTROID

CHANNEL
1 53.60
1B
2 1219.03
2B
3  1323.70
3B
¢ 2241.14
5 2921.77
58

ENERGY
KEV

26.98
27.06
609.41
609.25
661.74
661.35
1120.54

1461.06
1460.80

PEAK

FWHM
KEV

1.09
2.29
1.63
1.09
2.33

ERROR QUOTATION AT 1.96 SIGMA

PEAK CONFIDENCE LEVEL AT 85.0%

ANALYSIS

BACKEND
COUNTS

1497.
715.
641.
110.

38.

B~ ENVIRONMENTAL BACKGROUND PEAK

[

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0014

BACKGROUND DESCRIPTION: BKG

BACKGROUND COLLECT STARTED ON 8-SEP-89 AT 12:00:00

BﬁCKGROUND LIVE TIME:

-
|

ey

!

9

S, |

3000. SECONDS

794,
123.
271.
197.
93246.
379.
42.

801.
854,

22-MAY-90 12:39:33

NET AREA ERROR NUCLIDES
COUNTS

%

15.2
34.3 :
31.4 BI-214,
22.8 RU-103
0.6 (CS-137
12.7
87.2 BI-214,SC-46,
TA-182
7.4 K-40
7.1

F-0107



F-0107

222-S COUNTING ROOM WESTINGHOUSE HANFORD 22-MAY-90 12:39:33
SAMPLE: F107

DATA COLLECTED ON 9-JAN-90 AT 17:37:32

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.
RADIONUCLIDE ANALYSIS REPORT
NUCLIDE ACTIVITY CONCENTRATION IN wuCi/LI ENERGY COMPARISON
DECAY (KEV)
MEASURED ERROR CORRECTED ERROR EXPECT  DIFF
AC-228 LLD<1.45E-01 LLD<1.45E-01 911.07
AG-108M LLD<6.67E-02 LLD<6.67E-02 433.94
AG-110M LLD<4.79E-01 LLD<4.79E-01 657.76
AM-241 11D<2.98E-01 LLD<2.98E-01 59.54
AM-243 LLD<7.18E-02 LLD<7.18E-02 74.67
AR-41  11D<3.20E-02 LLD<3.20E-02 1293.64
AU-198 LLD<6.29E-02 LLD<6.29E-02 411.80
BA-133 LLD<7.58E-02 LLD<7.58E-02 356.02
BA-139 LLD<1.61E-01 LLD<1.61E-01 165.85
BA-140 LLD<1.,91E-01 LLD<1.91E-01 537.27
BA-141 LLD<1.60E-01 LLD<1.60E-01 190.23
BE-7 LLD<6.59E-01 LLD<6.59E-01 477.59
BI-207 LLD<3.93E-02 LLD<3.93E-02 569.70
B1-212 LLD<3.28E-01 . LLD<3.28E-01 727.27
BI-214 LLD<1.05E-01 LLD<1.05E-01 609.32
TD-109 LLD<1.02E+00 LLD<1.02E+00 88.03
CE-139 LLD<3.63E-02 LLD<3.63E-02 165.85
‘CE-141 LLD<5,39E-02 LLD<5.39E-02 145.44
LCEPR144 11D<4.62E-01 L1LD<4.62E-01 133.51
CO-56  LLD<«2.45E-02 LLD<2.45E-02 846.76
€9-57 LLD<3.01E-02 LLD<3.01E-02 122.06
C0-58  LLD<2.35E-02 LLD<2.35E-02 810.75
€0-60 LLD<2.80E-02 LLD<2.80E-02 1332.50
CR-51  LLD<4.26E-01 LLD<4.26E-01 320.09
TS-134 LLD<2.69E-02 LLD<2.69E-02 795.84
£35-136 LLD<2.19E-02 LLD<2.19E-02 818,51
(§-137 5.36E+01 +-5.35E-01 5.36E401 +-5.35E-01 661.65 0.09
CS-138 LLD<6.14E-02 LLD<6.14E-02 1435.86
EU-1562 LLD<1.36E-01 LLD<1.36E-01 1408.01
EU-154 L1D<8.28E-02 LLD<8.28E-02 1274.45
FU-155 LLD<1.27E-01 LLD<]1.27E-01 105.31
FE-59  LLD<5.04E-02 LLD<5.04E-02 1099.25
HF-181 LLD<7.86E-02 LLD<7.86E-02 482.20
HG-203 LLD<4.81E-02 LLD<4.81E-02 279.20
I-131  LLD<5.87E-02 LLD<5.87E-02 364.48
[-132  LLD<7.62E-02 LLD<7.62E-02 667.69
1-133  LLD<5.56E-02 LLD<5.56E-02 529.69
1-134  LLD<3.21E-02 LLD<3.21E-02 847.03
1-135  LLD<1.09E-01 LLD<1.09E-01 1260.41
K-40 LLD<8.78E-01 LLD<8.78E-01 1460.75
KR-85  LLD<1.23E+01 LLD<1.23E+01 513.99
KR-85M LLD<3.75E-02 LLD<3.75E-02 151.17
KR-87  LLD<1.33E-01 LLD<1.33E-01 402.58
KR-89  LLD<1.89E+00 LLD<1.89E+00 220.90
LA-140 LLD<2.46E-02 LLD<2.46E-02 1596.20
LA-142 LLD<1.07E-01 LLD<1.07E-01 641.83
MN-54  LLD<2.44E-02 LLD<2.44E-02 834.83
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MN-56  LLD<2.77E-02 LLD<2.77E-02 846.76
NA-22  LLD<2.85E-02 LLD<2.85E-02 1274.55
NA-24  1LD<2.66E-02 LLD<2.66E-02 1368.60
NB-94  LLD<2.15E-02 LLD<2.15E-02 702.63
NB-95 LLD<2.37E-02 LLD<2.37E-02 765.78
NB-97  LLD<6.84E-01 LLD<6.84E-01 657.92
NP-238 LLD<9.11E-02 LLD<9.11E-02 984.45
NP-239 LLD<2.79E-01 LLD<2.79E-01 277.60
PA-233 LLD<1.16E-01 LLD<1.16E-01 311.98
PA-234M 11.D<4.06E+00 LLD<4.06E+00 1001.03
PB-210 LLD<1.73E+00 LLD<1.73E+00 465.03
PB-212 L1D<9.83E-02 LLD<9.83E-02 239.00
PB-214 LLD<1.29E-01 LLD<1.29E-01 351.92
PO-210 LLD<1.87E+03 LLD<1.87E+03 804.00
P0-214 LLD<2,25E+02 LLD<2.25E+02 799.70
PO-216 LLD<1.13E+03 LLD<1.13E+03 804.90
PU-239 LLD<3.99E+02 LLD<3.99E+02 129.30
PU-241 LLD<1,41E+04 LLD<1.41E+04 148.57
RA-224 LLD<9.56E-01 L1D<9.56E-01 240.99
RA-226 LLD<1.01E+00 LLD<1.01E+00 186.10
RB-88 LLD<1.77E-01 LLD<1.77E-01 1836.00
®B-89  LLD<1.05E-01 LLD<1.05E-01 1031.88
RN-220 LiD<3.96E+01 LED<3.96E+01 549.73
RU-103 LLD<6.35E-02 LLD<6.35E~02 497.08
RURH106 LLD<8.36E-01 LLD<8.36E-01 621.80
SB-124 1LD<4.06E-02 LLD<4,06E-02 602.72
wB-125 L1D<4.21E-01 - LLD<4,21E-01 176.33
SC-46  LLD<3.03E-02 LLD<3.03E-02 1120.45
SE-75  LLD<6.55E-02 LLD<6.55E-02 264.66
SN-113 LLD<8.01E-02 LLD<8.01E-02 391.67
SR-85  LLD<5.42E-02 LLD<5,42E-02 513.99
SR-91  LLD<7.82E-02 LLD<7.82E-02 555.60
SR-92  LLD<3.56E-02 LLD<3.56E-02 1383.94
74-182 LLD<7.60E-02 LLD<7.60E-02 1121.30
TC-99M LLD<2.99E-02 LLD<2.99E-02 140.51
J6-123M LLD<3.34E-02 LLD<3.34E-02 159.00
TE-125M LLD<9.72E+00 LLD<9.72E+00 109.27
TE-132 LLD<4.28E-02 LLD<4.28E-02 228.16
H-228 LLD<3.17E+00 LLD<3.17E+00 84.37
L-208 LLD<5.68E-02 LLD<5.68E-02 583.14
U-235  LLD<5.60E-02 LLD<5.60E~02 185,71
U-237 LLD<1,75E-01 LLD<1.75E-01 208.00
W-187  LLD<7.05E-02 LLD<7.05E-02 685.74
XE-13IM LLD<1.52E+00 LLD<1.52E+00 163.98
XE-133 11D<1.15E£-01 LLD<1.15E-01 81.00
XE-133M LLD<3.42E-01 LLD<3.42E-01 233.21
XE-135 LLD<3.98E-02 LLD<3.98E-02 249.79
XE-138 LLD<3.31E-01 LLD<3.31E-01 258.41
Y-88 LLD<1.67E-02 L1.D<1.67E-02 1836.06
Y-91 LLD<9.71E+00 LLD<9.71E+00 1204.90
Y-9IM  LLD<5.92E-02 L1D<5.92E-02 555.60
IN-65  LLD<7.59E-02 LLD<7.59E-02 1115.55
ZR-95  LLD<3.77E-02 LLD<3.77E-02 756.73
ZR-97  LLD<2.02E-02 LLD<2.02E-02 743.33
TOTAL 5.36E+01 +-5.35E-01 5.36E+01 +-5.35E-01

EBAR = *#%¥*% MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.16E-08 UC/LI
TOTAL MEASURED ACTIVITY = 5.36E+01 (+-5.35E-01) UC/LI
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% TECH. SPEC. = wwiik (4 k)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID . ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

53.60 26.98 671. 19.0 6.99E+02
2241.14 1120.54 42. 87.2 6.14E-01
PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID  ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

*1219.03 609.41 271. 31.4 2.28E+00
“3921.77 1461.06 801. 7.4 1.48E+01
c

~73

e

.

o

78
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*

* GAMMA SPECTRUM ANALYSIS

*

*
*
*

 hk k k k k k k k k k k k k k k ok ok k k k k k ok k k ok k k k k k k k k %

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-5 COUNTING ROOM WESTINGHOUSE HANFORD 22-MAY-80 12:58:18

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: § / GEGMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%

IDENTIFICATION ENERGY WINDOW: +~ 1,50 KEV

#RROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD4881
ANALYZED 8Y: AJ

SAMPLE DESCRIPTION: F181
GEOMETRY DESCRIPTION:

SAMPLE SIZE:  1.0000E-03 LI / CONVERSION FACTOR: 5.0000E-01

STANDARD SIZE: 1.0000E+00 EA
ANALYSIS LIBRARY FILE: ANLOOO

COLLECT STARTED ON 9-JAN-90 AT 21:47:12
bo sl
COLLECT LIVE TIME:  3000. SECONDS

REAL TIME: 3031. SECONDS
DEAD TIME: 1.02 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALTBRATION PERFORMED 26-DEC-89
EFFICIENCY CALIBRATION PERFORMED 1-SEP-89

79
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222-S COUNTING ROOM WESTINGHOUSE HANFORD 22-MAY-90 12:58:18
PEAK ANALYSIS

PK CENTROID  ENERGY FWHM  BACKGND  NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

1 53.52 26.94 1.09  2647. 1374.  11.6

1B 27.06 123,  34.3

2 951.30 475.58 1.50  4649. 925, 22.0 CS-134

3¢ 1126.85 563.33 1.57 3190, 9L 6.5 CS-134,

-152
4C 1138.98 569.39 1.57 3111, 6628. 4.7 CS-134,
1-207

5 1209.75 604.77 1.55  3004. 41038. 1.0 CS-134

6 1323.62 661.70 1.66  2076. 63912. 0.8 (S-137

68 661.35 379. 12.7

7C 1591.87 795.82 1,72  1666. 29757. 1.5 CS-134

8C 1604.14 801.96 1.72 1599, 2941, 7.8 (S-134
9 2077.47 1038.67 1.87 1554, 402. 32.7 CS-134
Toc 2335.39 1167.68  2.06 968, 634. 19.9 CS-134
11C 2346.28 1173.13  2.06 950.  27131. 1.4 C0-60
12 2664.80 1332.48 2,26 274. 24465. 1.3 C0-60
43 2729.85 1365.03 2.22 113. g815. 8.1 (S-134
14 2801.21 1400.74 2.60 92. 374. 13.2 BI-214
TS 2921.41 1460.88 2.44 62, 818. 7.6 K-40
A58 1460.80 8s54. 7.1

5, ™

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

¢4 MULTIPLET ANALYSIS CONVERGED NORMALLY
B.- ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0014
BACKGROUND DESCRIPTION: BKG

BACKGROUND COLLECT STARTED ON 8-SEP-89 AT 12:00:00
BACKGROUND LIVE TIME: 3000. SECONDS

80
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P-0181
222-S COUNTING ROOM WESTINGHOUSE HANFORD

SAMPLE: F181
DATA COLLECTED ON 9-JAN-90 AT 21:47:12

22-MAY-90 12:58:18

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.
RADIONUCLIDE ANALYSIS REPORT
NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI ENERGY COMPARISON
DECAY (KEV)
MEASURED  ERROR CORRECTED  ERROR EXPECT  DIFF
AC-228 LLD<3.84E-01 LLD<3.84E-01 911.07
AG-108M LLD<8.23E-02 LLD<8.23E-02 433.94
AG-110M LLD<4.07E-01 LLD<4.07E-01 657.76
AM-24]1 LLD<3.90£-01 LLD<3.90E-01 59,54
AM-243  LLD<9.32E-02 LLD<S.32E-02 74.67
AR-41  LLD<5.96E-02 LLD<5.96E-02 1293.64
AU-198 LLD<8.38E-02 1.1 D<8.38E-02 411.80
=133 LLD<1.06E-01 LLD<1.06E-01 356.02
BA-139 LLD<2.11E-01 LLD<2.11E-01 165.85
BA-140 LLD<3.10E-01 LLD<3.10E-01 K37.27
BA-141 LLD<2.06E-01 LLD<2.06E-01 190.23
BE=7 LLD<8.20E-01 LLD<8.20E-0] 477.59
BI-207 LLD<7.94E-02 LLD<7.94E-02 569.70
BT=212 LLD<1.10E+00 “LLD<1.10E+00 727.27
g1-214 LLD<5.84E-01 LLD<5.84E-01 609,32
Ch-109 LLD<1.27E+00 LLD<Y,.27E+00 88.03
CF-139 LLD<4.76E-02 LLD<4.76E-02 165.85
CE-141 LLD«7.06E-02 LLD<7.06E-02 145.44
CEPR144 LLD<5.97E-01 LLD<s,97E-01 133.51
C3556 LLD<8.92E-02 LLD<8,92E-02 846.76
C0%57  LLD<3.81E-02 LLD<3.81E-02 122.06
C0-58  LLD<8.29E-02 LLD<8.29E-02 810.75
C0-60 2.26E401 +-3.28E-01  2.26E+01 +-3.28E-01  1332.50 -0.02
— 1173.24 -0.11
CR-51  LLD<5.75E-01 LLD<5.75E-01 320.09
(3-134 2.03E+01 +-3,39E-01  2.03E+01 +-3.39E-01 795.84 -0.03
604.70  0.07
CS-136 LLD<7.91E-02 LLD<7.91E-02 818.51
€S-137 3.67E+0) +-4.07E-01  3.67E+01 +-4.07E-01 661.65 0.05
€S-138 LLD<B.67E-02 ' LLD<8.67E-02 1435.86
FU-152 LLD<2.07E-01 LLD<2.07E-01 1408.01
EU-154 LLD<1.65E-01 LLD<1.65E-01 1274.45
EU-155 LLD<1.63E-01 LLD<1.63E-01 105.31
FE-59 LLD<1.96E-01 LLD<1.96E-01 1099.25
HF-181 LLD<9.90E-02 LLD<9,90E-02 482.20
HG-203 LLD<6.64E-02 LLD<6.64E-02 279,20
1-131  LLD<8.20E-02 LLD<8.20E-02 364.48
1-132  LLD<9.17£-02 LLD<9.17E-02 667.69
1-133  LLD<8.80E-02 LLD<8.80E-02 529,69
1-134  LLD<1.18E-0) LLD<1.18E-01 847.03
1-135 LLD<2.10E-01 LLD<2.10E-0] 1260.41
K-40  LLD<8.92E-01 LLD<8.92E-01 1460.75
KR-85 LLD<1.69E+01 LLD<Y.69E401 513.99
KR-85M LLD<4.91E-02 LLD<4 ,91E-02 151.17
KR-87 LLD<1,.81E-01 LLD<1.81E-01 402 .58
KR-89  LLD<2.55E+00 LLD<2.55E+00 220.90
LA-140 LLD<3.53£-02 LLD<3.53E-02 1596.20

81



LA-142
MN-54
MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-238
NP-239
PA-233
PA-234
PB-210
PB-212
PB-214
PO-210
PO-214
PO-216
PU-239
PU-241
=224
2226
RB-88
RB-89
RN-220
RU-103
RURH10
33-124
B-125
SE-46
SE-75
SN-113
SR-85
Shtol
SR-92
TR-182
TC-99M
TE-123
TH-125
TE-132
TH-228
TL-208
U-235
U-237
W-187
XE-131
XE-133
XE-133
XE-135
XE-138
Y-88
Y-91
Y-91M
IN-65
ZR-95
ZR-97

TOTAL

82

M

6

M
M

M
M

LLD<1.83E-01
LLD<8.51E-02
LLD<1.01E-01
LLD<5.34E-02
LLD<7.43E-02
LLD<6.84E-02
LLD<8.00E-02
LLD<5.74E-01
LLD<3.59E-01
LLD<3.79E-01
LLD<1.60E-01
LLD<1.81E+01
LLD<1.97E+00
LLD<1.27E-01
LLD<1.76E-01
LLD<7.22E+03
LLD<3.73E+03
LLD<6.39E+03
LLD<5.10£+02
LLD<1.82E+04
LLD<1.29E+00
LLD<1.29E+00
LLD<3.41E-01
LLD<4.32E-01
LLD<6.96E+01
11.D<8.38E-02
LLD<1.46E+00
LLD<1,92E-01
LLD<5,59E-01
LLD<1.12E-01
LLD<8.99E-02
LLD<1.10E-01
LLD<7.40E-02
LLD<1.40E-01
LL.LD<4.77E-02
LLD<3.00E-01
LLD<3.90E-02
LLD<4.36E-02
LLD<1.21E+01
LLD<5.78E-02
LLD<3.95E+00
LLD<1.00E-01
LLD<7.18E-02
LLD<2.32E-01
LLD<2.39E-01
LLD<1.98E+00
LLD<1.45E-01
LLD<4,62E-01
LLD<5.41E-02
LLD<4.54E-01
LLD<3.21E-02
LLD<2.36E+01
LLD<1.06E-01
LLD<2.27E~01
LLD<1.37E-01
LLD<7.73E-02

7.96E+01 +-6.23E-01

LLD<1.83E-01
LLD<8.51E-02
LLD<1.01E-01
LLD<5.34E-02
LLD<7.43E-02
LLD<6.84E-02
LLD<8.00E-02
LLD<5.74E-01
LLD<3,59E-01
LLD<3.79E-01
LLD<1.60E~01
LLD<1.81E+01
LLD<1.97E+00
LED<1.27E-01
LLD<1.76E-01
LLD<7.22E+03
LLD<3.73E+03
LLD<6.39E+03
LLD<5.10E+02
LLD<1.82E+04
LLD<1.29E+00
LLD<1.29E+00
LLD<3.41E-01
LLD<4.32E-01
LLD<6.96E+01
LLD<8.38E-02
LLD<1.46E+00
LLD<1.92E-01
LLD<5.59E-01
LLD<1.12E-01
LLD<8.99E-02
LLD<1.10E-01
LLD<7.40E-02
LLD<1.40E-01
LLD<4.77E-02
LLD<3.00E-01
LLD<3.90E-02
L1D<4.36E-02
LLD<1.21E+01
LLD<5.78E-02
LLD<3.95E+00
LLD<1.00E-01
LLD<7.18E-02
LLD<2.32E-01
LLD<2.39E-01
LLD<1.98E+00
LLD<1.45E-01
LLD<4.62E-01
LLD<5.41E-02
LLD<4.54E-01
LLD<3,21E-02
LLD<2.36E+01
LLD<]1.06E-01
LLD<2.27E-01
LLD<1.37E-01
LLD<7.73E-02

. e

641.83
834.83
846.76
1274.55
1368.60
702.63
765.78
657.92
984.45
277.60
311.98
1001.03
465.03
239.00
351.92
804.00
799.70
804.90
129.30
148.57
240.99
186.10
1836.00
1031.88
549.73
497.08
621.80
602.72
176.33
1120.45
264.66
391.67
513.99
555,60
1383.94
1121.30
140.51
159.00
109.27
228.16
84.37
583.14
185,71
208.00
685.74
163.98
81.00
233.21
249.79
258.41
1836.06
1204.90
555.60
1115.55
756.73
743.33

- -

7.96E+01 +-6.23E-01

STANDARD DEVIATION =

0.07

F-0181



EBAR = **%%* MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1,45E-09 UC/LI

TOTAL MEASURED ACTIVITY = 7.96E+01 (+-6.23E-01) UC/LI
% TECH. SPEC. = wkkwkn (4 ki)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

CENTROID
CHANNEL

53.52
951.30
«126.85
1138.98
11604.14
2077.47
=2835.39
2729.85
~Z801.21

PEAKS ELIMINATED

CENTROID

WNNEL

_2921.41

o
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PEAKS NOT USED IN ANALYSIS

ENERGY NET AREA ERROR
KEV COUNTS %

26.94 1251, 13.2
475.58 925. 22,0
563.33 3491. 6.5
569.39 6628. 4.7
801.96 2941, 7.8

1038.67 402. 32.7
1167.68 634. 19.9
1365.03 815. 8.1
1400.74 374, 13.2

GAMMAS/SEC

1.32E+03
6.21E+00
2.73E+01
5.24E+0)
3.19E+01
5.52E+00
9.66E+00
1.42E+01
6.66E+00

BY BACKGROUND SUBTRACTION

ENERGY NET AREA ERROR GAMMAS/SEC

KEV  COUNTS %
1460.88 818. 7.6

1.51E+01

70181
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Interim

Rev.E

S8T-102

Analytical Batch

Lab Segment Serial No.: FO101

Customer [D,: 89-045

Uranium Analysis

4704790

Siguaturg

Approved by: 5’}7\}/{(7?/

L.H 1’1i11c?|¥:1|8r

Instrument WAT77344
Procedure /Rev |1 A-025-106 / A-2
Technologist M. Franz
Date 01-05-90
Temperature N/A
Starting Time 08:00
Ending Time 15:00
Chemist S. A. Catlow
Description Lab, Id. Description Lab, Id,
1 | Inital LMCS Check Std F0105 12 |Final LMCS Check Std F0297
2 | Reagent Blank F0120 13
3| Sample 89-045 F0106 14
4| Duplicate 89-045 FO107 15
5 { Spike 89-045 FO108 16
6 | Sample 89-047 F0130 17
7 | Duplicate 89-047 Fo131 18
g | Sample 89-048 F0154 19
g | Duplicate 89-048 FO155 20
10 | Sample 89-050 F0294 21
11 Dunli,cgge 89-050 F0295 22
Primary Book | Second Book | Third Book Final Volume
Standard Type No. & Aliquot | No. & Aliquot | No, & Aliquot | of Standard
LMCS Check Std 58B38 / fuL 57 mL
Spike 58883 /100ul. | FO10B/1uL 5.80 mL
Prepared by: _i@%_m S. A. Cervantes Date:  06-01-90
Signalbie Printed Narue
Verified by: /A _52;_/4// C.M. Seidel Date:  06-01-90
__~Sigature Printed Name
Date: 08-30-90
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Interim

4704590

Rev.E

§ST-102

Analytical Batch

Lab Segment Serial No.: FO101

Customer ID.: 89-045

Uranium Analysis

Instrument WA77344
Procedure /Rev |1 A-925-106 / A-2
Technologist S. Lai
Date 07-12-90
Temperature N/A
Starting Time Not Reported.
Ending Time Not Reported.
Chemist S. A. Catlow
Description Lab. Id. Description Lab, Id.
1 | Intial LMCS Check Std FO105 12
2 | Reagent Blank FO120 13
3| Sample 89-045 F0106 14
4 | Duplicate  88-045 FO107 15
5 | Spike 89-045 F0108 16
6 | Final LMCS Check Std F0297 17
7 18
8 19
9 20
10 21
11 22
Primary Book | Second Book {Third Book Final Volume
Standard Type No. & Aliquot | No. & Aliquat | No. & Aliquot | of Standard
LMCS Check Std 58B38/ 1 ul. 5.7 mL
Spike 54B38/100ul | FO106 /1 ub 5.8 mL
Prepared by: _@%_&M S. A, Cervantes Date:  8-09-90
Signatu r' Printed Name
Verified by:__( 1‘%? M= M C. M. Seidel Date:  8-09-90
Sjgfature Printed Name
Approved by: /37%2/, L.H. Taylor Date:___(8-30-90
&7 signatuse ~ Printed Nawne
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WATER DIGESTION TEST ANALYSIS



LR

Single Shell Tank Preoject

Tank 241-U-110

Core 6
Segment 4
Customer ID: 89-045
Check
Standard
Laboratory iD: FO110
Water Digestion
Ion Chromatograph
Fluoride 93.10%
Chloride 97.90%
Nitrate 098.30%
Suifate 92.90%
Laboratory ID: FO110
Phosphate 94.30%
Laboratory 1D: FO110

Total Organic Carbon

97.40%

Blank

FOl122

<0.1
0.15

<1.0
<1.0

FOl122
<1.0

FO122
6.4

Laboratory Segment

ppm
ppm
ppm
ppm

ppm

Sample

FO111

10.6

1.72E+04
<9.53E+02
2.55E+04
4.06E+03
FO111
1.46E4+05

FO111
7.26E402

Water bigestion
Laboratory Results of Solids
Units are Sample Wet Weight

Serial No: F0101

Sample Spike of Check
Duplicate Sample Standard
F0112 FO113 FO066
|
a/L 10.32 g/L 10.05 g/L |

ug/g  1.86E+04 ug/g  96.30%  93.10%
ug/g  <9.79E402 ug/g  107.20%  96.30%
ug/g  2.66E404 ug/g  104.40%  105.20%
ug/g <9.79E+03 ug/g 101.30% 98.90%
FO112 F0113 FO114
ug/g  1.58E+05 ug/g 103.20% 101.00%

FOli2 FO113 FO114
ug/g  6.93E+02 ug/g 94.50% 96.10%



8¢

Single Shell Tank Project Water Digestion
Sampie Results on Laboratory Digestion
Tank 241-U-110
Core 6
Segment 4
Customer ID: 89-045 - Laboratory Segment Serial No. F0101
Check  Blank Sample Sample Spike of Check

Standard 1 upiicate Sample Standard
Laboratory 1ID: FOIl0  FOi22 FO111 FOll2 F0113 F0066
Water Digestion 10.60 g/L 10.32 g¢g/L  10.05 g/L
Ton Chromatograph
Fluoride 93.10% <0.1 ppm 1.82E+02 ppm 1.92E+02 ppm  96.30%  93.10%
Chloride 97.90%  0.15 ppm <10.1 ppm <10.1 ppm 107.20% 96.30%
Nitrate 98.30% <1.0 ppm 2.70E+02 ppm 2.74E+02 ppm 104.40% 105.20%
Sulfate 92.90% <1.0 ppm 4 31E+01 ppm 1.01E+02 ppm 101.30%  98.90%
Laboratory iD: FO110  Fo0l22 FO111 FOli2 FO113 FOl14
Phosphate 94.30% <1.0 ppm 1.55E403 ppm 1.64E+03 ppm 103.20% 101.00%
Laboratory ID: FOl110  FOl22 FO111 Foll2 FO113 FO114

Total Organic Carbon 97.40% 6.4 ug 7.70E-03 g/L 7.15E-03 g/L  94.50%  96.10%
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89

Interim

40490

Rev.E

§57-102

Analytical Batch

Lab Segment Serial No.: FO101

Customer ID.: 89-045

Water Digestion

Instrument N/A
Procedure /Rev | LA-504-101/A-2 Zlit;t;:tigimple is not spiked prior to
Technologist N.E. Wright
Date 01-09-90 This procedure provides a sample to be
Temporature 25 spiked later with the appropriate elements,
Starting Time 12:00; 01-08-90
Ending Time 09:00; 01-09-90
Chemist H. 8. Rich
Description Lab. Id. Description Lab. Id.
1 | Reagent Blank Fo122 12
2 | Sample © 89-045 FO111 13
31 Duplicate 89-045 Fo112 14
4| Spike 89-045 FO113 15
5 16
6 17
7 18
a8 19
9 20
10 21
11 22
Primary Bock { Second Book | Third Book Final Volume
Standard Type No. & Aliquot No. & Aliquot No. & Aliquot | of Standard
N/A
Spike (See Note)
Prepared by:, M &.,VM S, A. Cervantes Date:  06-01-80
Siguaugfe Printed Name
Verified by: ﬁpm 74 ﬂ/ C. M. Seldel Date:  06-01-90
:nualun Printed Name
Approved by: /)\7’}/7 { L.H. Taylor Date:___()83-30-90
ngn |lur:. Pinted Naune
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Interim

Rev.E

88T-102

Analytical Batch

4704790

Lab Segment Serial No.: .FO101 Customer ID.:

Instrument AL10653

Procedure /Rev || A-533-105/A-3
Technologist 6B107/N.E. Wright
Date 02/16/90
Temperature 24C

Starting Time 11:30

Ending Time 14:00

Water Digestion

89-045

lon Chromatograph Analysis

*Chromatogram Only

Chemist H. S. Rich
Description Lab. Id. Description Lab. Id.
1 | Eluent Blank * 12
2 | Initial LMCS Check Std. FO110 13
3 | Reagent Blank 89-045 Fo122 14
4| Sample 89-045 FO114 15
5 | Duplicate 89-045 Foi112 16
6 | Spike 89-045 FO113 17
7 | Sample 89-043 FO063 18
g | Duplicate 89-043 Fo064 19
g | Final LMCS Check Std. FO066 20
10 21
11 22
Primary Book | Second Book |Third Book Final Volume

Standard Type

No. & Aliquot | No. & Aliquot | No. & Aliquot

of Standard

LMCS Check Std. 6C11H1/100ul 10.10mL
Spike 35C9-67/300uL { FO113/3.02mg 5.3mL
Prepared by: )..M/pfa\ Gt oS 8. A. Cervantes Date:  06/06/90
Siguafhre Prnted Name
Verified by: ) C.M. Seidel Daie:  06/06/90
Siafrature Printed Name
Approved byaﬁz/%Q-—a{, L.H. Taylor Date:___ 08-30-90

Signulum'/ Printed Naine
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Interim

Rev.E

§§T-102

Analytical Batch

Lab Segment Serial No.: FO101

Instrument

AL10653

Procedure / Rev

LA-533-105/A-3

Technologist

6B107/N.E. Wright

Customer ID.: 89-045

lon Chromatograph Analysis
Water Digestion

Re-Ran For Phosphate Only

470490

Signutur;/

e 02/22/90 *Chromatogram Only
Temperature 24 C
Starting Time 12:00
Ending Time 14:40
Chemist H. 8. Rich
Description Lab, Id. Description Lab. Id.
1 | Eluent Blank * 12
2 | Initial LMCS Check Std. FO110 13
3| Reagent Blank 89-045 FO122 14
4 | Sample 89-045 Fo111 15
5 | Duplicate 89-045 Fo112 16
6 | Spike 89-045 FO113 17
7 | Sample 839-043 FO0O63 18
g | Duplicate 89-043 FO064 19
g | Final LMCS Check Std. FO114 20
10 21
11 22
Primary Book | Second Book |Third Book Final Volume
Standard Type No. & Aliquot No. & Aliquot No. & Aliquot | of Standard
LMCS Check Std. 6C11HI/100ut 10.10mL
Spike 35C9-67/300uL | FO113/3.02mg 5.3mL
Prepared by: W, Lot o T 8. A Cervantes Date:  06/06/90
Siguatf}e Prinied Name
Verified by: v/ s M ‘ﬁ,a%/ C.M. Seidel Date:  06/06/90
/5' fature Prinied Name
Approved by:,/f)z/’/* 7'%4/ L.H. Taylor Date:___08-30-90

DPritted Natne
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sT-303

Jeterim

Rev.(Draf) 17539

Single Shell Tank
Calibration Record

Phasc

Analyte: Ion Chromatograph

Procedure LA-533-105 Revislon: A-3
instrument: Dionex

Proporty Number: WB24721

Technologist: Nora Wright Payroll Number:

6B107

Date: 2-15-90; 2-22-90

Calibration Standard ID:  35C9-67 issued 02-06-90

Analyte Concentration: F=47; Cl1=60.0; NO2=481.0; P04=492.0; S04=482.0 in

ppm

Type of Calibration: Quadratic least squares

Instrument Reading
Dilution Concentration |Units =
1
2
3
4
5| See Attached Calibration Sheets
6
7 i
a
9
10
Comments:

Prepared by dlAede.  (ony >t 5. A. CervantesDater__ 07-17-90
Signature ) Pristed Nuine
Verified by:_@uﬁ ﬁl/ M C. M. Seidel Date: 07-17-90
_:ji,;t{;w Printcad Naiue
Appr QVC‘”{Y'W //‘i.‘f’é L.H. Tavlier_ __ _ Dater  0R=-30-90..




DIONEX METHOD PARAMETERS -

SST.HET

83

Detector Parameters
Number of Detectors 4 & & & & & F 5 P P8 A B P S SRS EE P
DetQCtor 1 Type. * & * 3 & & & & % s v e % e s e ¢ "R e ST E S

Report Options

RunTime (minutes)..‘....'..I'..IIIIII.....I
Detector 1 real time plot scale....iovieeess

Print Replot--lllloooooooo.o.ooo.oooooortoo.o

Print Reportocc-.-o-o----oo--oo--------ooo---

AutoScale Replot to Highest PeakK..v.eseeeses

Print Retention Times on Chromatogram

List Peaks Not Pound in this run....cceceeesse.
Report Unknowns found in ruUn...seeecccceessas
RecordRaw Data......lll..-....--..ll‘......l

Raw Data File Name: c:\WINDOWS\AT400\DATA\90021401.D08

L R I R I )

L I A A )

LI I ) »

L R I I S

LI I A I

L I N I I S

-

-
- .
.
..

Record ReSUlt Data-..c.-............io....otn..-c----o...ll

Integration Parameters

Sampling Rate (SeCONdS).ceeesssssssssoseosssccnsasssonns
Peak Threshold (mV or uS/data pt interval).......ceeee
Starting Peak Width (secondsS).cceeeeisscceaes
Peak Area RejJeCht...ciieeeieensrasscssosatsvsssnasnnnne

Integration Timed Events

Description

—— e - -

Calibration Parameters

External or Internal cCalibration....
Calibrate by Area or Height.........
Replace Or Average Calibrations.....
Number Of Levels for Calibration....
Calibration fit type...cicvseensesss
Response Factor for unknown peaks...
Default Injection Volume........cvues.
Default Dilution Factor...eeseeeecens
Area Reject for Reference PeaksS......

LI B B N

L]
L I N )
.

LI IR B B )

L A )
LI I A I

Percent Retention Time Window for Reference Peaks.....

L]
.
¢ @

* & ® e

CDM-1

11.50
20.00
Yes
Yes
Yes
Yes
No
No
Yes

No

0.20
0.400
10.0
1000

T . S TS T D S G R S A — —— — T TP U AT VED FAD FEN AN dnk D e ek bl e ——

External
Height
Replace
6
Quadratic
0.0
1.0
1.0
1000
5.0



Component # 1 FLUORIDE Retention Time 0.97

Reference Peak FLUORIDE Window Size 2.00%
Least Squares Slope = 3,60283E-004
Least Squares Intercept = 1.37365E-002
Ka = -4.29870E~00%9
Level Amount Area Height
1 9.38100E~002 1336 246
2 2.33800E-00L 3478 616
3 4.65300E~001 7271 1226
4 9.21500E-001 15622 2625
5 1.80760E+000 37180 5315
6 3.48130E+000 74116 11092
Component § 2 CHLORIDE Retention Time 1.53
Reference Peak FLUORIDE Window Size 2.50%
Least Squares Slope = 6.25472E-004
Least Squares Intercept = <=1.74138E-002
Ka = ~-1.51561E-008
Level Amount Area Height
1 1.19800E-001 1267 ' 200
2 2.98500E-001 2903 489
3 5.94100E-001 6430 1017
4 1.17650E+000 13713 2088
5 2.30760E+000 28370 4066
6 4.44430E+000 56291 9183
Component # 3 NITRITE Retention Time 1.90
Reference Peak FLUORIDE Window Size 5.00%
Least Squares Slope = B8.73497E-004
Least Squares Intercept = 5,05282E-001
Ka = 4.08720E~009
Level Amount Area Height
1l 1.28940E+000 8214 1202
2 3.21850E+000 20050 2969
3 6.39600E+000 43200 6258
4 1.26667E+001 91140 13081
5 . 2,48451E+001 181100 25092
6 4.78505E+001 353600 44776
Component # 4 NITRATE Retention Time 3.28
Reference Peak FLUORIDE Window Size 7.00%
Least Squares Slope = 1.95501E-003
Least Squares Intercept = -6.94769E-003
Ka = 4.87686E-009
Level Amount Area Height
1 9.60100E~001 5253 468
2 2.39300E+000 15077 1234
3 4.76240E+000 30767 2460
4 9.43140E+000 63964 4753
5 1.84992E+001 132213 9250
6 3.56286E+001 274103 17468




Component # 5 PHOSPHATE Retention Time 5.10
Reference Peak FLUORIDE Window Size 7.00%
Least Squares Slope = 5,16373E~003
. Least Squares Intercept = 1.15944E-001
Ka = -7.81115E-008
Level Amount Area Height
1 9.82000E-001 2854 180
2 2.44770E+000 7216 437
3 4.87130E+000 16848 948
4 - 9,64710E+000 32539 1886
5 1.89223E+00L 69406 3876
6 3.64434E4+001 142872 8003
Component # 6 SULFATE Retention Time 6.43
Reference Peak FLUORIDE Window Size 5.00%

2,.38873E-003

Least Squares Slope = :
2.12534E-001

Least Squares Intercept

95

Ka = -1.74248E-008
Level Amount Area Height
1 9.62100E-001 6077 © 33s
2 2.39800E+000 17483 922
3 4.77230E+000 36861 1890
4 9.45100E+000 79004 4005
5 1.85377E+001 163581 8158
6 3.57027E+001 343157 16953



I

IC Control File:

Step Time

—— et gy

Init
Init
Init
Init
Init
Init
Init
Init
fnit
init
ITnit
Init
init
Init
Init
Inyit

kRIS

Q.0
0.0
0.1
L T
2.0
3-5
1}.‘:’

CAANWINDOWSNATI4OONMETHODNGROUTOL . TE

Description

o

ChM
CDM
CoM
CcoM
CDM
CMA

et i it ot et ey bty et k.

AuvtoOffset OFf

Recorder Mark QFF

Teemp. Comp. = 1.7 / Deg O
Recorder Range = 1.000 us
Cell OM

Heater = 20 Deg. C

Valve 0 ON
Valve B ON
Inject Valve 0OFF

CIM
CIm
CIM
CIM
GIM
GFM
GFM
CoM
GEM

Relay L QFF

Relay 2 OFF

AC 1 OFF

AC 2 OFF

Start

Hold Gradient Clock
Reset ON .
AutoOftset ON

Reset OFF

Inject Valve ON

GFM

Run Gradient Clock

Injiect Valve OFF

CIm
Cim

Relay L ON
Relay 1 OFF

GpmFile: C:\NINDUNS\QI400\METHGD\GRDUT01.EPM
Lo Fressure

Hi PFress
Eluant 1
Eluant 2
Eluant =
Eluwant 4

e et e v P S s 20

6

Limit = 200
ure Limit = 2000
- DI WATER
- HICARBUONATE
~ CAREBONATE
Flow A A A %4 Comment
2.0 a4 & a C
2.0 B84 3 3 Q




L6

sp

sp

sp

1000¢C
7500
5000
2500

0.08
10000
7500
5000
2500

0.08

45000
40000
35000
30000
25000
20000
15000
10000
5000
0.08-

91 1 2 L R
—t 1 . i 1 ] 1 §
00 0.50 1.00 1.50 2.00 2.50 3.00 3.50
Concentration{ug/ml)
1 | 1 —_t 1 — i L 1
00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50
Concentration{ug/ml)
i ! I - i - i ! ' A A
00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00

Concentration{ug/mi}

Component: FLUORIDE

Fit Type: Quadratic

Conc = { -4.298701e-009 * Respx ,
( 3.602831e-004 * Resp )+ 0.0137
Standardization: Ext
Calibration: Height

Components CHLORIDE

Fit Type: Quadratic

Conc = ( -1.515615¢-008 * Resp% )
( 6.254716e-004 * Resp )+ -0.0174
Standardization: Ext
Calibration: Height

Components NITRITE

Fit Type: Quadratic

Conc = ( 4.087201e-009 * Respx )+
( 8.734971e-004 * Resp )+ 0.5053
Standardization: Ext
Calibration: Height



g6

sp

Sp

Sp

17500
15000
12500
10000
7500
5000
2500
0.08.

8000
7000
6000
5000
4000
3000
2000
1000
0.08.

17500
15000
12500
10000
7500
5000
2500
0.08_

40.00

N $TT 27371155
) ! 1 1 ! t 1
00 5.00 10.00 15,00 20.00 25.00 30.00 35.00
Concentration{ug/ml)}
1 ] ! 1 ! | 1
00 5.00 10.00 15,00 20.00 25.00 30.00 35.00
Concentration{ug/ml)
00  5.00 10.00 15.00 20,00  75.00 30.00  35.00

Concentration{ug/ml)

Component: NITRATE

Fit Type: Quadratic

Conc = { 4,8768632-009 * Respz )+
( 1.955009e-003 * Resp )+ -0.0069

Standardization: Ext
€alibration: Height

Component: PHOSPHATE

Fit Type: Quadratic

Conc = ( -7.811152e-008 * Respx )
( 5.163732e-003 * Resp )+ 0.1159
Standardization: Ext
Caiibration: Height

Component: SULFATE

Fit Type: Quadratic

Conc = ( -1.742481e-008 * Respz )
( 2.388730e-003 * Resp )+ 0.2125
Standardization: Ext
Calibration: Height



DATA REPROCESSED ON Wed Jun 06 11:31:37 1990

Sample Name: AUTOCAL1R
Data File : A:\90021401.D03

i e S s st oo i s . i sy =

Method : ¢:\windows\ai400\method\SST.met

ACI Address: 1

== — i S Pt s e SPR Wi o A

Stop time = 11.50 Minutes

Area reject = 1000
Amount Injected = 1

PEAX RET PEAXK
NUM  TIME NAME

1 0.98 FLUORIDE
2 1.55 CHLORIDE
3 3.52 NITRATE
4 5.40 PHOSPHATE
+60 SULFATE

System : 1

i St s s s s e e s s P ke s e b

KhkAA A XK KA AT AE N R

Inject#: 3 Detector: CDM

EXTERNAL STANDARD REDPORT A*AXAkRRAKAN KKK ARk KKRKRAKRAKKK

Number of Data Points = 3450
One Data Point per 0.2 seconds
Dilution factor = 1

CONC. in REF % DELTA
ug/ml AREA HEIGHT BL PEAK RET TIME
9.38le~002 1.336e+003 246 1 0 0.00%
1.198e=-001 1Ll.267e+00] 200 1 0 0.00%
9,60le~001 5.253e+003 468 1 0 0.00%
9.820e-001 2.854e+002 180 1 0 0.00%
9.621le-001 6.077e+003 338 1 0 0.00%

File: A:\90021401.D03 Sample: AUTOCALIR

0.499 .
— SULFATE
- NITRATE |
L 0.399 I
.
w
02990 ) uopiDE PHOSPHATE
Q\us 0.199 FHLORIDE
0.099
-0 . 001
-0.101 T U Y LA B Bt A B S B M B BN R B
0.00 5.00 10.00

99



DATA REPROCESSED ON Wed Jun 06 11:34:04 1990

T o e S i o s o s i e e e v ] e s o i i s e o

Sample Name: AUTOCALZ2R Date:
Data File : A:\20021401.D04

Method : c:\windows\ai400\method\SST.met

ACI Address: L System : 1 Injecti: 4

-

==

Wed Feb 14 15:03:32 1990

Detector: CDM

—

——

KRKANKKKAKRRKRRARRNRRKRAY  DXTERNAL STANDARD REPORT *hkkhkkkhhkkhkhhkkhkkkhkhrhkkhki

Stop time = 11.50 Minutes Number of Data Points = 3451
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution fagtor = 1
PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
1 0.97 FLUORIDE 2.338e-001 3.478e+003 616 1 4] 0.00%
2 1.53 CHLORIDE 2.985e-001 2.903e+003 489 1 0 0.00%
3 J.48 NITRATE 2.393e+000 1.508e+004 1234 1 0 0.00%
4 5.30 PHOSPHATE 2,448e+000 7.216e+003 437 1 0 0.00%
€2 5 6.55% SULFATE 2.398e+000 1.748e+004 922 1 0 0.00%
File: A:\90021401.D04 Sample: AUTOCAL2R
~ 1.800
1.550
_ NITRATE
™~ 1.300
— 1.050 SULTATE
& us
0.800 FLUORIDE
CHLORIDE
0.550 PHOSPHATE
0.300
0.050
-0.200 ¥ T 1T T 1T LI I S S R I I B v r
0.00 5.00 10.00

100 o e - U i



DATA REPROCESSED ON Wed Jun 06 11:36:14 1990

Date: Wed Feb 14 15:15:50 1990

Data File : A:\90021401.D05
Method ¢ c:\windows\ai400\method\SST.met
ACI Address: 1 System : 1 Injecti: 5 Detector: CDM

o s i e o man ettt e g e et . e B B A e . e . .s e i i et

AKAKRKRRARKKKKAKKKRNKARRX  EXTERNAL STANDARD REPORT  A*kAAAKAKKRANKKANK AR A A kA hRK

Stop time = 11,50 Minutes Number of Data Points = 3451
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 1
PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK REYT TIME
1 0.97 FLUORIDE 4.653e~-001 7.271le+003 1226 1 0 0.00%
2 1.53 CHLORIDE 5.941e~001 6.430e+003 1017 1 0 0.00%
3 3.45 NITRATE 4,762e+000 3.077e+004 2460 1 0 0.00%
4 5.32 PHOSPHATE 4.871et+000 1.,685¢+004 9248 1 0 0.00%
5 6.57 SULFATE 4.772e+000 3.686e+004 1890 1 0 0.00%

File: A:\90021401,D05 Sample: AUTOCAL3R

- 4.050
~-
- 3,550
3,050
o NITRATE
— 2.550 |
— SULFATE
s 2050
Lsgo | FLUCRIDE

PHOSPHATE
1.050

0.550

0.050

'00450 T T | T T 1 l
0.00 5.00 10.00
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DATA REPROCESSED ON Wed Jun 06 11:39:05 1990

s g e e o e ) S s et e e e P S B O SR e A e s s i e o g e S o e o e . o S e e

AUTOCAL4R
A:\90021401,D06

¢:\windows\ai400\method\SST.met
System : 1

Sample Name:
Data File :
Method :
ACI Address: 1

o P e P e ke St i, S £ e AL e e e e Ll e -l P e o . e L P e

Injecti:

6

e e e e
T s s o s o o o o oy o e o ot s A A S BV S S PV S PRSPt vt Y Pl e i S S A SO A S S S P

Detector:

Date: Wed Feb 14 15:28:08 1990

CDM

FRARKARRRAKKNRRANRRNANR  EXTERNAL STANDARD REPORT KANAKKKAKARNKRKKKAKRAK KR RH KRN

Stop time = 11.50 Minutes Number of Data Points = 3451
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 1
PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREAM HEIGHT BL PEAK RET TIME
1 0.97 FLUORIDE 9,215e=-001 1.562e+004 2625 1 0 0.00%
2 1.53 CHLORIDE 1.177e+000 1.371let+004 2088 1 4} 0.00%
3 3.40 NITRATE 9.431e+000 6.396e+004 4753 1 0 0.00%
4 5.33 PHOSPHATE 9.647e+000 3.254e+004 1886 1 (4] 0.00%
< 5 6.57 SULFATE 9.45)le+000 7.900e+004 4005 1 0 0.00%
B File: A:\90021401.D06 Sample: AUTOCAL4R
5.400 NITRATE
T
W
. 4.400 SULFATE
~
T 3.400 | rryorIDE
S ys CHLORIDE
2.400 PHOSPRATE
1.400
0.400
~0.600 ——r— T T T | R ] ] ]
0.00 5.00 10.00

102



DATA REPROCESSED ON Wed Jun 06 11:41:31 1990

e it - ] -~ e —1 — — — — ==

Sample Name: AUTOCALSR Date: Wed Feb 14 15:40:27 1990
Data File : A:\90021401.D07

Method : c:\windows\ai400\method\SST.met

ACI Address: 1 System : 1 Inject$: 7 Detector: CDM

—

KXKRAKKRARAKKRRRKRKKNARRN  EXTERNAL STANDARD REPORT AKkKNAKRKKKKNAKKKKRRKK R KR KFAK

Stop time = 11.50 Minutes Number of Data Points = 3451
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 - Dilution factor = 1
PEAX RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
1l 0.97 FLUORIDE 1.808e+000 213.718e+004 5315 2 4] 0.00%
2 1.53 CHLORIDE 2,308e+00C 2.837e+004 41066 2 0 0.00%
3 31.37 NITRATE 1.850e+001 1.322e+005 9250 1 0 0.00%
4 5.37 PHOSPHATE 1.892e+001 6.94Lle+004 3876 1 0 0.00%
5 6.58 SULFATE lL.854e+00) 1.636e+005 8158 1 0 0.00%
" File: A:\90021401,.D07 Sample: AUTOCALSR
. NITRATE
« 9.900 SULFATE
-
o
e |
.. 6.400 | FLUORIDE
- Lo
oS HLORIDE PHOSPHATE
3.900
1.400
_/
-1.100 N S R R I R B S B F IR A N SO BN B B B B
0.00 5.00 10.00

103 ) L o : : B
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DATA REPROCESSED ON Wed Jun 06 11:44:00 1990

Sanmple Name: AUTOCALG6R Date: Wed Feb 14 15:62:46 1990
Data File : A:\90021401.D08

-Method : cr\windows\ai400\method\SST.met

ACI Address: 1 System ¢ 1 Injecti: 8 Detector: CDM

EEEEEE SRR S Sl D s NS

KAKARARARNKRKRARKKNANAR  EXTERNAL STANDARD REPORT WhAAWARAKKRAKKRAKRKKR KA KAk kAK

Stop time = 11.50 Minutes Number of Data Points = 3451
Area ‘reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 1
PEAK RET PEAK CONC. in REF % DELTA
NuUM TIME NAME ug,/ml AREA HEXIGHT BL PEAK RET TIME
1  0.97 FLUORIDE 3.481e+000 7.412e+004 11092 2 0 0.00%
2 1.53 CHLORIDE 4.444e+000 5.927e+004 . 9183 2 0 0.00%
3 J.28 NITRATE 3.563e+001 2.741e+005 17468 1 0 0.00%
4 5.15 PHOSPHATE 3.644e+001 1.429e+005 BO0O3 1} 0 0.00%
5 6.43 SULFATE 3.570e+001 3.432e+005 16953 1 0 0.00%

File: A:\90021401.008 Sample: AUTOCALGR

- - NITRATE SULFATE
18.000
-
X
15.500
-
™ 13.000 | FLUORIDE
— 10.500 PHLORIDE
o~ PHOSPHATE
8.000
5.500
3.000
0.500
'2‘000 I 1 H | ! 1 | | i l | I 1 1 I ] | ] | I 1 I I
0.00 5.00 10.00
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Sample Name

Method Name

DIONEX SCHEDULE - A:\90021500.SCH

Data File Vol.

73

BLANK
LMCS/6C11HT
6294
IMCS/6C11HT
ILMCS/73C11J
122B

111

112D

1138

63

64D
LMCS/6C11HT
ILMCS/73C11J

105

... \Sst
.+ s \SSt
- .. \SSt
AN 114
.. +\8st
. e s \SSL
.. \8S8t
.o s \SSL
.. \S5t
.. s \S5L
.. \8Ss8L
..+ \Sst
... \88L
.. \SEBL

...\900215001
...\900215001
...\900215001
...\900215001
...\900215001
...\900215001
...\900215001
++.\900215001
.+..\9200215001
...\900215001
...\900215001
...\900215001
...\900215001
...\900215001

=NeoloNoNololoNoNolof=NaNojo)



DATA REPROCESSED ON Wed Jun 06 15:29:58 1990

Sample Name: BLANK Date: Thu Feb 15 11:42:40 1990

Data File : A:\90021500.D02
Method : c:\windows\ai400\method\sst.met
ACI Address: 1 System : 1 Injecti: 2 Detector: CDM

kkkhkhkkhkhkhhkhkkkhkhkkk® EXTERNAL STANDARD REPORT #hkkkkdhkkhikhhhhhkhhhdhhihkrds

Stop time = 11.50 Minutes Number of Data Points = 3451

Area reject = 1000 One Data Point per 0.2 seconds

Amount Injected = 1 Dilution factor = 1

PEAK RET PEAK CONC. in ' . REF % DELTA

NUM TIME NAME ug/ml AREA HEIGHT BI. PEAK RET TIME
1 2.53 0.000e+000 6.737e+004 1200 1

File: A:\90021500.D02 Sample: BLANK

gm 1.800

1.550

o Unknown
1.300
1.050

us
- 0.800

o 0.550
0.300

0.050

-0.200 LN I Y AU A A e N S S S BN R B
0.00 5.00 10.00

106



DATA REPROCESSED ON Wed Jun 06 15:32:41 1990

Date: Thu Feb 15 12:19:28 1990

Sample Name: LMCS/6C1l1lHI
Data File : A:\90021500.D0S5
Method : c:\windows\ai400\method\sst.met

ACI Address: 1 System : 1 Injecti: 5 Detector: CDM

Rhkkhkkkkhhkhkkkhikkhhhhkkk AEARKKRRKKRRkhhkhkhkhkhhkRkhhkhid®

EXTERNAL STANDARD REPORT

Stop time = 11.50 Minutes Number of Data Points = 3450
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 101
PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
1 0.97 FLUORIDE 6.704e4+001 1.122e+004 1845 1 0 0.00%
2 1.53 CHLORIDE - 8.524e+001 9.110e+003 l426 1 0 0.00%
3 3.40 NITRATE 7.100e+002 4.452e+004 3567 1 0 0.00%
4 5.62 PHOSPHATE 6.809e+002 2.401le+004 1309 1 0 0.00%
H?S 6.80 SULFATE 6.960e+002 5.899%9e+004 2855 1 o 5.70%
™~ File: A:\90021500.D05 Sample: LMCS/6C11HI
4.000
- 3500 'NITRATE
Gf'i
o 3.000
o SULFATE
2.500 FLUORIDE
N
-~ 2,000 CHLORIDE
S 1.500
1.000 PHOSPHATE
0.500
0.000
-0.500
——
-1.000 | I T T 1 | A T [T T
0.00 5.00 10.00
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DATA REPROCESSED ON Wed Jun 06 15:35:12 1990

Sample Name:
Data File :
Method :
ACI Address:

IMCS/73C11J
A:\90021500.D06

1 System : 1

Date:

c:\windows\ai400\method\sst.met
Injecti: 6

Thu Feb 15 12:31:44 1990

Detector:

CcDM

RRARKKkhhkkhkkhkkkhkkhhhkkkk

EXTERNAL STANDARD REPORT

khkkhkkkkkhkhkhkkhkkhkrikkkkkikkk®k

Stop time = 11.50 Minutes Number of Data Points = 3451
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution Ffactor = 101
PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEYGHT BL PEAK RET TIME
1 0.97 FLUORIDE 6.607e+001 1.145e+004 1817 1 0 0.003
2 1.53 CHLORIDE 8.177e+001 8.913e+003 1367 2 0] 0.00%
3 1.87 NITRITE 6.406e+002 5.139e+004 6485 2 4] 0.00%
4 3.40 NITRATE 7.045e+002 4.629e+004 3540 1 0 0.00%
o~ 5 5.62 PHOSPHATE 6.738e+002 2.391le+004 1295 1 ) 0.00%
6 6.78 SULFATE 6.847e+002 5.741e+004 2806 1 o) 5.44%
™
File: A:\90021500.D06 Sample: LMCS/73C11J
o 8.100
- NITRITE
7.100
-
™ 6.100
__  5.100
NITRATE
"‘us 4.100
SULFATE
3.100
FLUORIDE
2.100 PHOSPHATE
1.100
0.100
-0.900 T 1 T T T 1 [T N 1 1 [ |
0.00 5.00 10.00
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DATA REPROCESSED ON Wed Jun 06 15:39:12 1990

Sample Name: 122B Date: Thu Feb 15 12:44:01 1990
Data File : A:\90021500.D07

Method : ¢:\windows\ai400\method\sst.met

ACI Address: 1 System : 1 Injecti: 7 Detector: CDM

kkkkkhkhkkkhkkkhkhkhhhkhkhhkdx EXTERNAL STANDARD REPORT ko kkok &K k& k& & % % 5k K o o & o v & & %0 %k

Stop time = 11.50 Minutes Number of Data Polnts = 3450

Area reject = 1000 One Data Point per 0.2 seconds

Amount Injected = 1 Dilution factor = 1

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME

SO TR S D A e wmie S S S WD S MM A8 Gt A D S ML AV drer ik ek denk S ST G i Snd S i Y S 4 PEP ik T . S A S S0 S W wu

File: A:\90021500.D07 Sample: 1228

0.500
P
0.250 CHLORIDE
< 0.000 (—
%
~ays-0-250
T -0.500
3]
-0.750
-1.000 I B S S s B s B e
0.00 5.00 10.00

109



Sample Name: 111 Date: Thu Feb 15 12:56:16 1990
Data File : A:\90021500.D08

Method c:\windows\ai400\method\sst.met

ACI Address: 1 System : 1 Injecti: 8 Detector: CDM

khkkkkKkkkhkhhhhhhhkhkhxkr EXTERNAL STANDARD REPORT #hkkkkkAkhhhkhkhkkhkRhkxhhkhhhkAk¥

Stop time = 11.50 Minutes Number of Data Points = 3450
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 101
PEAKXK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
1 0.97 FLUORIDE 1.819e+002 3.635e+004 5295 1 0 0.00%
2 1.87 NITRITE 9.151e+001 3.375e+003 458 1 4] 0.00%
3 3.43 NITRATE 2.703e+002 1.737e+004 1368 1 0 0.00%
4 5.57 PHOSPHATE 1.411e+003 5.179e+004 2803 1 0 0.00%
5 6.80 SULFATE 4.313e+001 1.605e+003 90 1 0 5.70%
o
& File: A:\90021500.D08 Sample: 111
— 8.100
-
7.100 .
. 6.100 FLUORIDE
™~
5.100
_jﬁ 4,100
o~ PHOSPHATE
3.100
2.100 NITRATE
NITRITE
1.100 SULFATE
0.100
-0.900 IR S N A I N A L A A A R E B B IS SN R B B
0.00 5.00 10.00

110



DATA REPROCESSED ON Wed Jun 06 15:44:44 1990

Sample Name: 112D Date: Thu Feb 15 13:08:33 1990
Data File : A:\90021500.D09

Method : c:\windows\ai400\method\sst.met

ACI Address: 1 System : 1 Injectid: 9 Detector: CDM

kkkhkkkRkikhhkhkkkhkhhhhhhkk EXTERNAL STANDARD REPORT HAkhhkkhkhkhkhkhkhkhhkhhhhhkkrrhdhd

Stop time = 11.50 Minutes Number of Data Points = 3450
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 101
PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
1 0.97 FLUCRIDE 1.920e+002 3.594e+004 5614 1 0 0.00%
2 1.87 NITRITE 9,.335e+001 3.123e+003 479 1 0 0.00%
3 3.40 NITRATE 2.740e+002 1.730e+004 1387 1 0 0.00%
4 5.47 PHOSPHATE 1.539e+003 5.677e+004 3071 1 0 0.00%
o File: A:\90021500.D09 Sample: 112D
>
9.000 ~
P,
-~
e 6.500 | FLUORIDE
pat)
S 4000
o PHOSPHATE
NITRATE
1.500 NITRITE
-1‘000 1 ] i 1 ] I 1 I 1 l { 1 I I 1 [ I I [ | 1 T 1
0.00 5.00 10.00

111



DATA REPROCESSED ON Fri Jun 08 15:46:32 1990

Sample Name: 113S

Data File : A:\90021500.D10

Method : c:\windows\ai400\method\sst.met
ACT Address: 1 Inject#: 10

Date: Thu Feb 15 13:20:49 1990

System : 1 Detector: CDM

hkkhkkhkkhkhkhkkhkkkkhkhkkkrxt EXTERNAL STANDARD REPORT *kkkkkhkdhhkkihhhrkhhhrwhikkhik

Stop time = 11.50 Minutes Number of Data Points = 3451
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 101
PEAK RET PEAK CONC., in " REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
1 0.97 FLUORIDE 4.06%e+002 1.000e+005 13231 2 0 0.00%
2 1.53 CHLORIDE 3.470e+002 4.432e+004 6565 3 o 0.00%
3 1.87 NITRITE 9.066e+00] 3.394e+003 448 4 o 0.00%
4 3.27 NITRATE 2.951e+003 2.218e+005 14428 1 0 0.00%
5 5.47 PHOSPHATE 3.877e+003 1.676e+005 8506 2 0] 0.00%
= 6.72 SULFATE 2.672et+0023 2.529e+005 12046 2 0 0.00%
’ File: A:\90021500.D10 Sample: 113S
- 18.000
= NITRATE
o 155000 FyyopIDE |
SULFATE
™~
13.000 |
- 10.500 PHOSPHATE
s?’%S
u [
8.000 HLORIDE
5.500
3.000
NRTRITE
0.500
-2.000 N I A Y S R O M B L Y N B B
0.00 5.00 10.00

111.1



DATA REPROCESSED ON Wed Jun 06 15:52:24 1990

Sample Name: IMCS/6C1l1HI Date: Thu Feb 15 13:57:37 1990
Data File : A:\920021500.D13 :

Method : ci\windows\ai400\method\sst.met

ACI Address: 1 System : 1 Inject#: 13 Detector: CDM

khkkkkkhkkkkrhkhhkkhhkkkhkk EXTERNAL STANDARD REPORT Hhkkkkhkkhkhkrkhkrkhhhkhhhsdhdhhk

Stop time = 11.50 Minutes Number of Data Points = 3450
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 101
PEAKX RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
l 0.97 FLUORIDE 6.706e+001 1.l66e+004 1845 1 0 0.003
2 1.52 CHLORIDE 8.379e+00). 8.963e+003 1402 1 0 0.00%
3 3.32 NITRATE 7.593e+002 4.930e+004 3813 1 0 0.00%
4 5.12 PHOSPHATE 7.649e+002 2.497e+004 1477 1 0 -6.97%
5 6.47 SULFATE 7.410e+002 5.990e+004 3050 1 0 0.00%

File: A:\90021500.D13 Sample: LMCS/6C11HI

k

!

. 5.500 5
NITRATE

~

£ 4,500 SULFATE

-

-l

. 3.500

e PHOSPHATE

&5 5 500

FLUORIDE
HLORIDE

1.500

0.500

-0.500 NN e s e B L B B BN B B By B B s
0.00 5.00 10.00

112 , . N . o



DATA REPROCESSED ON

Wed Jun 06 15:54:23 1990

Sample Name: IMCS/73C1l1J
Data File : A:\90021500.D14
Method H

ACI Address: 1 System : 1

Date:

c:\windows\ai400\method\sst.met
Inject#: 14

Detector:

Thu Feb 15 14:09:53 1990

CDM

khkkhbhkhkhhkkhhkhkkhhhihhk

EXTERNAL STANDARD REPORT

hhkkhhhhkhkhkhhkkhhkhkdhhkkhhhhhhdk

% DELTA

Stop time = 11.50 Minutes Number of Data Points = 3451
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 101
PEAK RET PEAK CONC. in REF
NUM TIME  NAME ug,/ml AREA HEIGHT BL PEAK RET TIME
1 .97 FLUORIDE 6.845e+00) 1.126e+004 1885 1 0] 0.00%
2 1.52 CHLORIDE 8.427e+001 8.820e+003 1410 2 0 0.00%
3 1.85 NITRITE 6.674e+002 5.062e+004 6772 2 0 0.00%
4 3.33 NITRATE 7.171e+002 4.605e+004 3603 1 0 -0.00%
035 5.17 PHOSPHATE 7.487e+002 2.728e+004 1445 1 0 -6.06%
Y6 6.48 SULFATE 7.071le+002 5.762e+004 2903 1 0 0.00%
€’ .
File: A:\90021500.D14 Sample: LMCS/73Cl1J
- 8.100
NITRITE
7.100
-~y 6.100
5.100
NITRATE
ﬁhuS 4.100
SULFATE
3.100
FLUORIDE
2.100 PHOSPHATE
1.100
0.100
-0.900 SN L A A R A S R | T L
0.00 5.00 16.00

113



DIONEX SCHEDULE - A:\90022200.SCH

Inj# Sample Name Method Name Data File Vol. Dil. Int.Std.
1 SETUP ...\sst .. .\900222001 1 0
2 BLANK + e s\SSEt «+2\900222001 2 0
3 IMCS/6C11HT ...\sSst ...\900222001 101 0
4 IMCS/73Clld +se\SSL -« 4\900222001 101 0
6 111 ...\sst ...\900222001 101 0
7 112D «ss\SSL . ++.\900222001 101 0
8 1138 ) + e+ \SSL «+ o \900222001 101 3]
9 63 ...\SSt .+ +\900222001 101 0
10 64D + e s \SSL « =+ «\90022200), 101 0
11 LMCS/6C11HI .. .\SSt .. .\9002220021 101 0
12 LMCS/73C11J .. .\SSt ...\900222001 101 0

1 l 4 B e — e s T e e e ——— p— [ —— e



DATA REPROCESSED ON  Thu Feb 22 14:446:¢32 1990

i Sample Name: LLMCS/&CLIHI Date: Thu Feb 22 12:00:358 19%90)
{ Data File : C3iNWINDOWSNAI4OQOADATANROQ-24263.D0O3 :
i Method f CaNWINDOWSNAT4QONMETHODASST W MET :
i CIM Address: 1 " Bystem @ 1 Cyclefi: - = Detector: CDM !

P8t s . oy vt e ey i i TTe YIS e T LY b St e P A Sl P S M i L Ciid e TS P MM L Sl R S YV L S L fir $TTTY FET S LA LAl Mot 8 P VT AL M LMA ey Ty P Serm Las drim S S PTTY ST £ A AL D) Aty T i e b s S s e s
R R e e R R M N R N R I s O R R R A R SN I T N R L R S R R I N N N R S S N N s S S rmmm N AN S IS s

XEXRRKEKKKKRRRKKKKRKK KR EXTERNAL STANDARD REFORT Kk ¥ KKK KK IONK KR X K00 K KKK KKK

Stop time = 11.50 Minutes Number af Data Foints = 3451
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Diluwtion factor = 101
FEAK RET FEAK CONC., in REF % DELTA
QPM TIME NAME wep/ml AREA HEIGHT BL. FPEAK RET TIME
1 0.97 FLUORIDE (O3« 1% 7.4646+001 1.175e+004 2064 1 0 -0.34%

2 1.52 CHLORIDE ISl B.707e+001  9,453e+003 1457 1 0 ~0.87%
=3  I.35 NITRATE \OMs30]0  7.832e+002  4,90%e+004 Z782 1L 0 2.1En

4 9.03% FHOSFHATE US},\GQE‘7.374E+0O2 2.374e+004 1422 1 O -1.31%
TR 6.30 SULFATE LOLAS),  7.630e+002  6.028e+004 Ii4s 1 - O ~2.07%
o
s
AJQ

' 3.35
~y |
- 6.30
o~
0.97
us
5.03
"—-—-—-'—'\—\.._,_‘_‘_—_' — P
4 t }
-0.62 ’ ' '
0 2 4 6 8 10

Minutes

115



//KDATA REPROCESSED ON Wed Jun 06 15:24:51 1990

Sample Name: IMCS/73Cl1iJ
Data File : A:\90-24263.D04
Methoad H

ACT Address: 1 System : 1

Date:

c:\windows\ai400\method\sst.met
Inject#: 4

Thu Feb 22 12:13:15

Detector:

1290

CDM

kExRREAhkRkhhhkhkkhhkkkkihk

EXTERNAL STANDARD REPORT

AhkRkkkhkkhhhhhkihhrkkkhhhkikkkhrik

Stop time = 11,50 Minutes Number of Data Points = 3451
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 101
PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
i 0.97 FLUORIDE 6.938e+001 1.095e+004 1912 1 0 0.00%
2 1.52 CHLORIDE 8.285e+001 9,123e+003 1386 2 0 0.00%
3 1.85 NITRITE 6.540e1+002 5.051le+004 6629 2 0 0.00%
4 3.37 NITRATE 7.14e+002 4.580e+004 3575 1 0 0.00%
lﬂs 5.12 PHOSPHATE 6.922e+002 2.241e+004 1331 1 0 -6.97%
[ 6.37 SULFATE 7.285e+002 65.774e+004 2996 1 0 0.00%
o
File: A:\90-24263.D04 Sample: LMCS/73C11J
e« 8.100
e NITRITE
7.100
.
™ 6.100
— 5.100
NITRATE
& 4,100
us SULFATE
3.100
FLUORIDE
2,100 PHOSPHATE
1.100
-0.900 I L T 1 l [ |
0.00 5.00 10.00

116



DATA REPROCESSED ON Wed Jun 06 15:01:10 1990

Sample Name: 122B Date: Thu Feb 22 12:25:34 1990
Data File : A:\90022200.D05

Method : c:\windows\ai400\method\sst.met

ACI Address: 1 System : 1 Inject#: 5 Detector: CDM

kkkkhhkrkkhrhhhhkhrhhidddd EXTERNAL STANDARD REPORT #kkkkkhhhhhhhdhdhdkdddhdhkhhshhk

Stop time = 11.50 Minutes Nunmber of Data Points = 3450

Area reject = 1000 One Data Point per 0.2 seconds

Amount Injected =1 - Dilution factor = 1

PEAK RET PEAK CONC., in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME

File: A:\90022200.D05 Sample: 122B :

0.500
Wi
" 0.250
- T
¢~ 0.000
o
o
$5~0.250
" -0.500
o~
-0.750
~1.000 I S s B B My B B
0.00 5.00 10.00
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DATA REPROCESSED ON Thu Jun 07 10:43:16 1990

Sample Name: 111 Date: Thu Feb 22 12:37:50 1990
Data File : A:\90022200.D06

Method : C:\WINDOWS\AI400\METHOD\SST.MET

ACI Address: 1 System : 1 Inject#: 6 Detector: CDM

kkkkkkkkhkhkkkhkkhkkkrkkhkhkks EXTERNAL STANDARD REPORT Hhkkkhkkkhkkhkdkhkdhdkdkhkhhkhkhhhhhhhs

Stop time = 11.50 Minutes Number of Data Points = 3451
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 101
PEAK RET PEAK CONC, in REF % DELTA
NUM TIME NAME ug/ml AREA HEICGHT BL PEAK RET TIME
1 0.97 FLUORIDE 2.135e+002 3.996e+004 6302 1 0 0.00%
2 1.85 NITRITE 9.251e+001 3.218e+003 469 1 0 0.00%
3 3.40 NITRATE 2.813e+002 1.800e+004 1423 1 0 0.00%
4 5.08 PHOSPHATE 1.550e+003 5.343e+0Q04 3095 1 G 0.00%
M File: A:\90022200.D06 Sample: 111
-
T 8.100
e 7.100 | FLUORIDE
6.100
.
™ 5,100
~gg *+100 PHOSPHATE
& 3.100
2 100 NITRATE

NITRITE

1,100

0.100 ]

—0'900 1 [ | | | 1 I | ] I I I | [ 1 I | I 1 I ] ] |
0.00 5.00 10.00

ils



DATA REPROCESSED ON Thu Jun 07 10:41:35 1990

Sample Name: 112D Date: Thu Feb 22 12:50:06 1990
bata File : A:\90022200.D07

Method 3 C:\WINDOWS\AI400\METHOD\SST.MET

ACT Address: 1 System : 1 Injecti: 7 Detector: CDM

kkkkkkkkhkhkhkkkhhhkkkhd® EXTERNAL STANDARD REPORT #kkkhkhkkhkhkdhhhhhhdhhhhkhhrsid

Stop time = 11.50 Minutes Number of Data Points = 3450
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 101
PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
1 0.97 FLUORIDE 2.148e+002 3,860e+004 6345 1 0 0.00%
2 1.83 NITRITE 9.352e+001 2.519e+003 480 1 0 0.00%
3 3.37 NITRATE 2.784e+002 1.712e+004 1408 1 o 0.00%
4 4.98 PHOSPHATE 1.639%e+003 5.547e+004 3282 1 o 0.00%
Lon)

File: A:\90022200.D07 Sample: 112D

8.100

7100 FLUORIDE

6.100

5.100

Tyg 4100 PHOSPHATE

3.100

2.100 NITRATE

1.100 NITRITE

0.100

0.900 L R L L
0.00 5.00 10.00
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DATA REPROCESSED ON Thu Jun 07 10:39:35 1990

Sample Name: 1138 Date: Thu Feb 22 13:02:23 1990
Data File : A:\90022200.D08

Method ¢ C:\WINDOWS\AT400\METHOD\SST.MET

ACI Address: 1 System : 1 Injecti: 8 Detector: CDM

khhkkhkkhhkhkkhhkhkhkkhkrkk EXTERNAL STANDARD REPORT Hhk%hkkhkhhkhkkhkikkhkrkhhkrhkhrk

Stop time = 11.50 Minutes Number of Data Points = 3451
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 101
PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
1 0.97 FLUORIDE 4.640e+002 1.078e+005 15623 2 0 0.00%
2 1.52 CHLORIDE 3.794e+002 4.754e+004 7338 3 0 0.00%
3 1.85 NITRITE 9.137e+001 3.247e+003 456 4 4] 0.00%
4 3.20 NITRATE 3.645e+003 2.721e+005 17684 1 O 0.00%
o 4,98 PHOSPHATE 4.739e+003 1.959e+005 10839 1 0 0.00%
6 6.28 SULFATE 3.501et+003 3.236e+005 16378 1 0 0.00%
File: A:\90022200.D08 Sample: 113S
.. 20.500 )
NITRATE
" SULFATE
~ 180001 ryyoriDE
715,500
~f
e 13.000 PHOSPHATE
o 10.500
us HLORIDE
8.000
5.500
3.000
0.500
-2.000 T T 1 I T T T T 1 [T T
0.00 5.00 10.00
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DATA REPROCESSED ON Thu Jun 07 10:37:20 1990

Date:; Thu Feb 22 13:39:15 1990

Sample Name: LMCS/6C11HI
Data File : A:\90022200.D11
Method : C:\WINDOWS\AI4O00\METHOD\SST.MET

ACI Address: 1 System : 1 Inject#: 11 Detector: CDM

kkkkkikkhkikkkikkkhkhkhkhrkhkhkkk

khkkhkhkkkkhkhkhkkihihkikiikd EBEXTERNAL STANDARD REPORT

Stop time = 11.50 Minutes Number of Data Points = 3451
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1% Dilution factor = 101
PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
1 0.97 FLUORIDE 7.285e+001 1.157e+4+004 2012 1 0 0.00%
2 1.52 CHLORIDE 8.801le+001 9.378e+003 1474 1 o 0.00%
3 3.33 NITRATE 7.474e+002 4.753e+004 3753 1 o 0.00%
4 5.10 PHOSPHATE 7.289e+002 2.432e+004 1405 1 0 0.00%
c§ 6.35 SULFATE 7.537e+002 65.982e+004 3105 1 0 0.00%
c File: A:\90022200.D11 Sample: LMCS/6C11HI
= 4.050 NITRATE
o
~ 3.5%0 SULFATE
3.050
N
™ 2.550 0 b yorinE
2.050
us "HLORIDE

PHOSPHATE

1.550

1.050

0.550

0.050

-0.450 L N A Y O N R B BN B N B
0.00 5.00
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DATA REPROCESSED ON Thu Jun 07 10:35:30 1990

Sample Name:
Data File : A:\90022200.D12

Method : C:\WINDOWS\AI400\METHOD\SST.MET
ACI Address: 1 System : 1 Injectd#:

IMCS/73C1l1iJ Date: Thu Feb 22 13:51:32 1990

12 Detector: CDM

kkkkkhkkkhhkkhhhkhrkrxkkdt PEXTERNAL STANDARD REPORT **kkkkhkkkhhhhkhkhdhhhhhhrrrrs

Stop time = 11.50 Minutes Numbexr of Data Points = 3450
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 101
PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BIL, PEAK RET TIME
1 0.97 FLUORIDE 7.164e+001 1.124e+004 1977 1 0 0.00%
2 1.52 CHLORIDE 8.536e+001 8.720e+003 1428 2 0 0.00%
3 1.83 NITRITE 6.043e+002 4.953e+004 6097 2 ] 0.00%
4 3.33 NITRATE 7.644e+002 5.078e+004 3838 1 0 0.00%
D 5.07 PHOSPHATE 7.552e+002 2.494e+004 1458 1 0 0.00%
6 6.35 SULFATE 7.506e+002 5.970e+004 3092 1 0 0.00%
File: A:\90022200.D12 Sample: LMCS/73Cl1J
e~ 8.100
S
7.100 NITRITE
W 6.100
- 0100 NITRATE
& 4.100 SULFATE
us
3.100 |  FLUORIDE
PHOSPHATE
2.100
1.100
0.100
-0.900 I N L T B I A
0.00 5.00 10.00
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Analytical Batch

Lab Segmsnt Serial No.: FO101 Customer ID.: 89-045

Total Organic Carbon From Water Digestion

Instrument WA399937
Procedure /Rev | A-344-105/A-3
Technologist E. Colvin

Date 05/30/90
Temperature N/A

Starting Time 12:30
Ending Time 15:00

Chemist R. E. Brandt
Description Lab. Id. Description Lab. Id,

1 | Reagent Blank Fo122 12
2 { Initial LMCS Check Std F0110 13
3| Sample 89-045 Fo111 14
4 { Duplicate 89-045 Fo112 15
5 | Spike 89-045 FO113 16
6 | Final LMCS Check Std FO114 17
7 18
8 19
9 20

10 21

11 22

Primary Book | Second Book |Third Book Final Volume

Standard Type No. & Aliquot No. & Aliquot No. & Aliquot of Standard

Interim

LMCS Check Std 80C11B/200uL 2.2mlL

Spike 80C11B/200ul. | FO113/2.01mg S mbL

g
2
| Prepared by:_@dﬁ?_ﬁ\g@ S. A. Cervantes Date:  07/13/90
N Siguater Printed Name
=4 .
Verified by: C. M. Seidel Date:  07/13/90
~ fhnalure Prioted Name
(=]
123 |Approved by gl v L.H. Taylor Date:___(8-30-90
w Signatu yx/ Printed Nivne
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[CP Results

Date Analyzed:

Procedure:
Analyst:
Digestion
Procedure:
Instrument
Starting
LNCS
standard
%
Aluminum 100.47%
Antimony 97.68%
Arsenic 104 .97X
8arium 103.89%
Beryl [ium 100,50%
Bismuth 102.33%
Boron 99.53%
Cadmium 96.13%
Calcium 105,75%
Cerjum 93.76%
Chromium 100.34X
Copper 106.21%
1ron 101.13%
Lanthanum 99.52%
Lead 102.54%

Magnes ium 100.98%
Manganese 101.63%

Mercury 104 .69%
Mol ybdenum 101.07%
Nickel 99.60X%

Phosphorou  105.42%
Potassfum 102.78%

Samarium 102.38%
Selenium 104,.47X%
Silver 100.85%
Sodium 108.57%
Strontium 103.85%
sulfur 102,58%
Tantalum 95.45%
Thallium 101.40%
Thorium 97.10%
Tin 100.56%
Titanium 96.10%
Uranium 98.51%
Vanadium 102.61%
Zinc 98.20%
Zirconium 96.368%

ICP

March 12, 1990
LA-505-151/A-0
D. M. Southwick
Acid Digestion
LA-505-159/A-C

Acid

DATA

pigest. Reagent

LMCS
Standard
*

83.52%
90.89%
93.88%
115.16%

97.85%

95.72%

91.72%
96.86%

95.80%

97.37%

114.60%
94.59%

94.36%

LT:
NC:

NOT CALC:

BLANK

ppm

-0.71LT
-0.59 LT
“0.14 LY
-0.04 LT
0.00 LT
~0.66 LT
-0.03 LY
-0.02 LY
0.1%
-1.74 LT
-0.18 LT
-0.08 LT
0.02
=013 LT
-0.35 LT
0.02
0.00 LT
=~0.05 LT
-0.04 LT
-0.07 LT
-0.06 LT
“2.53 LT
=1.95 LT
=0.62 LT
-0.11 LY
-0.50 LT
-0.02 LT
~0.05 LT
-0.28 LT
-2.02 LT
~1L.11LT
=0.03 LY
0.03
10.90 LT
~0.09 LT
0.00
~0.19 LT

Less Than

SUMMARY

Acid Digested Standard
Reagent Blank

Sample 89-045
Duplicate 89-045
Spike of FO116

Acid Digested Standard

Wet Wet
Weight Weight
Semple Sample

Duplicate

ug/g ug/g

45520 52568
~751 LT 10 LT
172 LT 3Lt
-58 LT -6 LT
-6 LT -2 LT

21590 26620

-65 LT 14 LT

=35 LY -8 LT

295 1113

-2483 LT ~288 LT

119 188

-112 LY 2Lr
14837 16885
-193 LT =40 LT

-83 LT 602

479 449

156 269

47 LT LT

=59 LT 3LT

=104 LT =517
53626 47284
-3986 LT 1211 LT
-3036 LT -675 LT
-609 LT 9 LT
=186 LY ~48 LT
187906 168975
120 106
113 278
417 LT =73LT
-3223 LT ~906 LT
-1702 LT -403 LT
=112 LT -11Lr
=70 LT BLr
-15293 LT -2485 LY
128 LT =46 LT
142 5380
=276 LT o7

Not Calibrated

Not Calculated

FO115
F0123
FO116
FO117
Fo118
Fo119
LMCS
Spike AClD
Recovery Digestion
% %
NOT CALC. 95.63%
HOT CALC. 87.43%
NOT CALC.
NOT CALC.
NOT CALC.
111.89%
NOT CALC. 83.71%
98.46% 86.40%
NOT CALC.
NOT CALC. 95.974%
NOT CALC.
NOT CALC.
87.17%
107.06% 94.31%
NOT CALC.
NOT CALC. 95.42%
NOT CALC.
HOT CALC.
NOT CALC.
NOT CALC.
95.52%
NOT CALC. 84.22%
NOT CALC. 101.08%
NOT CALC. 89.66%
98.35%
NOT CALC. 86.94%

# Instrument Standards Outside Control Limits

Closing
LMCS
Standard
%

106.46%
101.29%
103.90%
93.37%
105.22%
106.21%
93.06%
98.54%
95.68%
97.80%
97.42%
98.57%
97 .66%
108.92%
100.30%
98.04%
97.98%
99.42%
101.72%
99.59%
99.90%
101.04%
104 .47%
103.29%
98.23%
101.63%
94.36%
103.02%
93.36%
104.50%
104.62%
104.92%
101.92%
99.44%
105.49%
98.06%
101.568%
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Interim

Rev.E

§8T-102

Analytical Batch

4704190

Lab Segment Serial No.: F0101 Customer ID.: 89-045

Acld Digestion
Instrument N/A
Procedure /Rev ||_A-505-158/A-1
Technologist D. Southwick
Date 01/31/90
Temperature 72C
Starting Time 08:00
Ending Time 14:45
Chemist 8.A. Jones
Description l.ab. Id. Description Lab, ld.
1 | Reagent Blank FO075 12
2 | Sample 89-043 F0068 13
3{ Duplicate 89-043 FO069 14
4 | Sample 89-045 FO116 15
5 | Duplicate 89-045 F0117 16
6 | Spike 89-045 F0118 17
7 18
8 18
| 9 20
10 21
11 22
Primary Book | Second Book |Third Book Final Volume
Standard Type No. & Aliquot | No. & Aliquot  |No. & Aliquot | of Standard
Spike 104C158/5mL | 103C15D/5mL 50 mL
Prépared by: A&%Q_ﬂ»&& S.A. Cervantes Date:  07/13/90
Signagge Printed Nane
Verified by:_/ 2 % A %/ C.M. Seidel Date:  07/13/90
Sigpaflre Priated Name
Approved by ST 2 < L.H. Taylor  Date:__08-30-90

Sign;m!é Printed Name
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Interim

Rev.E

58T-102

Analytical Batch

Lab Segment Serial No.: F0101

Customer ID,: 89-045

470490

ICP Analysis of Sample 83-045.
Instrument Not reported.
Procedure /Rev || A-505-151 Acid Digestion.
Technologist D. M. Southwick No inter-element corrections have been made
Date 03-12-90 on this data.
Temperature 70F
Starting Time 12:30
Ending Time 15:11
Chemist S. A. Jones
Description Lab. Id. Description Lab. Id.
1 | Intial LMCS Check Std N/A 12
2 | Reagent Blank F0123 13
3| Digested LMCS Std FO115 14
4] Sample 89-045 FO116 15
5 { Duplicate 89-045 FO117 16
6 | Spike 89-045 F0118 17
7 | Sample 89-077 FOB00 18
g | Duplicate 89-077 FOS01 18
g | Sample 89-049 F0188 20
10 | Duplicate 89-049 Fo189 24
11 | Final LMCS Check Std N/A 22
Primary Book | Second Book | Third Book Final Volume
Standard Type No. & Aliquot No. & Aliquot No. & Aliquot | of Standard
Spike 89-045 103C15C/5.mL | 104CV15D/5.mL 50.0 mL
LMCS Check Std 78C11C/1.0mL | 82B38A/1.0mL [77C11CAH.0mL |[11.0 mL
Acid Digested Std 81C11A/5.0mL [|82C11A/5.0mL 50.0 mL
Prepared by:_}éé_aé?__% S. A. Ceravntes Date:  08-05-90
Siguaty Printed Narue
Verified by: M . C. M. Seidel Date:  08-05-90
f'igu Te Printed Nane
Approved by S AL om £ L.H. Taylor  Date:_ 08-30-90

’ Signn:u;/

Printed Niune
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ICP  Results

Date Analyzed:

Procedure:
Analyst:

Digestion

Procedure:
Instrument
Starting
LMCS
Standard
%
Aluminum 100.47%
Antimony 97.68%
Arsenic 104.97%
Barium 103.89%
Beryllium 100.50%
Bismuth 102.33%
Boron 99.53%
Cadmium 96.13%
Calcium 105.75%
Cerium 93.76%
Chromium 100.34%
Cobalt 70.93%
Copper 106.21%
Europium 99.63%
1ron 101.,13%
Lanthanum 99.52%
Lead 102.54%
Lithium 116.33%
Magnesium 100.98%
Manganese 101.63%
Mercury 104.69%
Molybdenum 101.07%
Neodymium 86.98%
Kickel 99.60%
Phosphorou 105.42%
Potassium 102.78%
Samarium 102.38%
Selenium 104.47X
Silicon 82.09%"
Silver 100.85%
Sodium 108.57%
Strontium 103.85X
sul fur 102.58%
Tantalum 95.45%
Thallium 101.40%
Thorium 97.10%
¥in 100.56%
Titanium 96.10%
Tungsten 85.32%
Uranium 98.51%
Vanadium 102.61%
Zinc 98.20%
Zirconium 96.38%

RAW DATA  SUMMARY
March 12, 1990 Acid Digested Standard
LA-505~-151/A-0 Reagent Blank
D, M, Southwick Sample B89-045
Acid Digestion buplicate B89-045
LA-505-159/A-0 Spike of FO011&6
Acid Digested Standard
Acid Wet Wet
Digest. Reagent Weight Weight
LMCS BLANK Sample Sample
Standard Duplicate
% ppin ug/g ug/g
=0.71LT 45520 52568
-0.59 LT =751 LT 10 LT
=0.14 LT ~172 LT 3LT
-0.04 LT -58 LT =6 LT
0.00 LT =6 LT -2 LT
83.52% =0.66 LY 21590 26620
290.89% -0.03 LT -65 LT 14 LY
93.88% =0.02 LT =35 L7 -8 LT
115.16% 0.19 295 113
“1.74 LT ~24B3 LT -288 LT
e -0.18 LT 119 188
-0.19 LT =265 LT =17LT
97.85% -0.08 LT ~12 LT 2LT
-0.03 LT =49 LT =18 LT
0.02 14837 16885
95.72% =0.13 LY =193 LT =40 LT
91.72% -0.35 LT =83 LT 602
-0.06 LY ~114 LT =27 LT
95.86% 0.02 479 449
0,00 LT 156 269
-0.05 LT 4T LT QLT
95.80% -0.04 LT =59 LY LT
=2.79 LT =417 LT -3004 LT
=-0.07 LT =104 LT =5 LT
97374 =0.06 LT 53626 47284
-2.53 LT -3986 LT =1211 LT
-1.95 LT -3036 LT -675 LT
=0.62 LT =609 LT 99 LT
86.92% 2.70 1369 3584
-0.11 L7 =186 LT =48 LT
114 .60% =0.50 1T 187906 168975
94.59% -0.02 LT 120 106
~0.05 LT 113 278
-0.28 LT =7 LT =3LT
~2.02 1T -3223 LT -906 LY
=L.11LT -1702 LT =403 LT
~0.03 L7 112 LT -f1LY
.03 =70 LY BLT
-0.16 LT =199 LT 30LT
=-10.90 LT -15293 LY =2485 LT
-0.09 LY =128 LT 46 LT
94.36% 0.00 142 5380
=019 LT =276 LT o7
LT: Less Than
MNC: ¥Not Calibrated
NOT CALC: Not Calculated

F3115
F0123
FO%16
FO117
F0118
FO11%
LMCS
Spike ACID
Recovery Digestion
% %
NOT CALC. 95.63%
NOT CALC., 87.43%
NOT CALC.
NOT CALC.
HOT CALC.
111.89%
NOT CALC. 83.71%
98.46% 86.40%
NOT CALC. 72.36%
HOT CALC.
NOT CALC. 95.97%
NOT CALC.
NOT CALC.
NOT CALC. 105.88%
87.17%
107.06% 94.31%
NOT CALC.
NOT CALC. 95.42%
NOT CALC.
NOT CALC.
33.15%
NOT CALC.
NOT CALC.
95.52%
NOT CALC. 84.22%
NOT CALC. 101.08%
NOT CALC. B89.66%
98.35%
NOT CALC. B6.94%

# Instrument Standards Outside Control Linits

Closing
LMCS
Standard
%

106.46%
101.29%
103.90%
93.37%
105.22%
106.21%
93.06%
98.54%
95.68%
97.80%
97.42%
76.26%
98.57%
116.33%
97.66X%
108.92%
100.30%
104.53%
98.04%
97.98%
99.42%
101.72%
85.68%
99.59%
99.90%
101.04%
104.47%
103.29%
B4 .14%
98.23%
101.63%
94.36%
103.02%
93.36%
104 .50%
104.62%
104.92%
101.92%
84.78%
99.44%
105.49%
98.06%
101.68%



Aluminum
Antimony
Arsenic
arium
Beryllium
Bismith
‘Boron
EEQadmiun
Calcium
—trerium
Chromium
¢—Cobalt
Copper
»Europium
Iron
# Lanthanum
" Lead
o fithium
Magnesium
welftnganese
Mercury
~Nolybdenum
Neodymium
ickel
Phosphorou
Potassium
Samarium
Selenium
Silicon
Silver
Sodium
strandium
sul fur
Tantalum
Thal lium
Thorium
Tin
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium

Dilution
Factor

ICP  Results

Date Analyzed:

Procedure:
Analyst:
Digestion
Procedure:
Starting
LMCS Stardard
Instrument Recovery
Standard
ppm %
50.24 100.47%
.77 97.68%
52,48 104.974
10.39 103.89%
10.05 100.50%
51.27 102,33%
9.95 99.53%
.61 96.13%
10.58 105.75%
9.38 93.76%
10.03 100.34%
7.09 70.93%
10.62 106.21%
9.96 99.63%
10.11 101.13%
49.86 99.52%
51.37 102.54%
11.63 116.33%
10.10 100.98%
10.16 101.63%
26.17 104.69%
50.54 101.07%
8.70 86.98%
9.96 99.60%
52.71 105,.42%
25.70 102.78%
10.24 102,38%
52.24 104.47%
41,04 82.09%
10.09 100.85%
27.14 108.57%
10.39 103.85%
51.29 102.58%
47.73 95.45%
50.70 101.40%
4B.65 97.10%
50.28 100.56%
48.05 96.10%
21.33 85.32%
49.35 98.51%
10.26 102.61%
9.82 98.20%
48.19 96.38%
1.00

#

Raw Data

March 12, 1990
LA-505-151/A-0
D. M. Southwick
Acid Digestion
LA=505-159/A-0

LMCS

Acid
Digestion
Standard

PP

8.35
2.09
9.39
11.52

8.69
.42
11.46
9.46

Q.44

10.00

Report

Acid
Digesticn
Standard
Recovery
%

83.52%
90.89%
93.88%
115.16%

97.85%

95.72%

91.72%

96.86%

95.80%

97.374

86.92%

114.60%
94.59%

94.36%

Acid Digested Standard
Reagent Blank
Sample 89-045
Duplicate 89-045
Spike of FO116
Acid Digested Standard

Reagent

Blank

-0.71 1LY
-0.59 LT
=0.14 LY
-0.04 LT
0.00LT
~0.66 LT
-0.03 LY
-0.02 LT
0.19

“1.74 LY
-0.18 LT
=0.19 LT
-0.08 LT
=0.03 LT
0.02

=0.13 LT
-0.35 LY
=0.06 LT
0.02

0.00LT
=0.05LT
<0.04 LT
=2.79 LT
=0.07 LY
-0.06 LY
~2.53 LY
=195 LT
-0.62 LT
2.70

=0.11 LT
-0.50 LT
-0.02 LT
~0.05 LT
-D.28 LT
-2.02 LT
=1.11LT
-0.03 LT
0.03

=0.16 LT
10.90 LT
-0.09 LY
0.00

-0.19 LT

1.00

Digestion
Weight
Volume
Sample

Dilution
Three
ppm

1.00

0.6503 g

Page 1 of 3

FO115
F0123
FO116
FO117
F0118
FO119

0.01301

50.00 mb

Sample

Dilution
Two
PpRMm

592.03
-43.16
-9.29
~2.59
-D.27
280.80
-2.66
~1.82
3.84
-118.80
-12.25
-11.48
-6.01
-2.22
192.97
-8.41
-8.45
“4.95
6.23
2.03
-2.75
-3.13
-227.00
-5.21
697 .46
-182.60
-135.00
-41.70
8.72
-8.54
2443.90
0.65
-1.78
-19.86
-139.40
~76.34
=6.21
-3.59
=11.93
=730.60
-6.38
1.85
-12.77

101.00

Sample

Ditution
One
ppm

632.45
9. 77 LT
-2.23 LT
<0.75 17
~0.08 LY

315.97
«0.84 LT
-0.46 LT

2.90
-32.30 LT
1.55
=3.43 LT
=145 LT
-0.64 LT

192.07
-2.51 LT
-1.08LT
=1.48 LT

2.68

2.35
=0.61 LT
=0.77 LT
~57.45 LT
“1.35 LT

671.68

=51.84 LT

-39.48 LT
=7.92 LT
17.80

Digestion
Weight
Volume
Sample

Duplicate

Dilution
Three

ppm

-2.62LT

2510.10
1.56
1.48

=5.43 LT
~41.92 LT
=22.13 Ly
=1.46 LT
-0.92LT
=2.58 LT

-198.90 LY

“1.67 LT
2.20
=3.59LT

21.00

1.00



0.0101
0.5054 g
50.00 mL
Sample Sample
Duplicate Duplicate
Ditution Dilution
Two One
ppn ppm
Aluminum 531.36 531.78
Antimony -21.58 0.10 LT
Arsenic -4,38 0.03 LY
s rBarium «1.40 «0.07 LT
Beryllium -0.13 -0,02 LT
¢=Bismuth 269.08 282.99
Boron -0,95 0.14 LY
cxpadmiun ~1.00 -0.08 LT
Calcium 11.25 2.57
w—CErTUN «56.48 ~2.91LT
Chromium -10.87 1.90
¢Cobalt -B.69 -1.19 LT
Copper -2.80 0.02 LT
< Europium -1.1% =0.18 LT
Iron 170.67 164.51%
¢ Lanthanum ~& .46 -0.40 LY
l.ead -5.85 6.08
A ithium ~2.47 -0.27 LT
Magnesium 4.54 2.63
-nManganese 2.72 2.56
Mercury -0.78 c.10LT
=~Holybdenum -1.52 0.03 LT
Neodymium -165.20 -30.36 LT
{huickel -2.38 -0.05 LT
Phosphorou 477.95 467.13
Potassium -100.70 -12.24 LT
Samarium ~65.86 ~6.83 LT
Selenium -20.38 1.00 LT
Silicon 19.16 36.23
Silver -4.39 -0.48 LT
sodium 1708.00 1630,80
Strontium 1.07 1.52
Sul fur 1.19 2.81
Tantalum -10.26 -0.74 LY
Thal lium -60.70 9. 15 LT
Thorium ~37.29 =407 LY
Tin -3.01 ~0.11 LT
Titanium -1.64 0.08 LY
Tungsten -5.34 0.30 LT
Uranium -356.40 -25.12 LT
Vanadium -2.10 -0.46 LT
Zinc 54,38 2.32
Zirconiun -5.20 0.93
pilution 101.00 21.00
Factor

136

Digestion
Weight
Volume

Spike of
Sample
Ditution
Three

ppm

1.00

Ra!

0.5033 g

50.00 mL
Spike of
Sample
Ditution
Two

Ppm

493.7
~51.80
=13.46
6.40
-0.49
234 .64
9.85
7.00
14.16
-195.10
=5.57
-13.31
1.69
~3.48
170.47
~2.74
-24.05
5.38
13.54
12.28
=1.14
5.17
-293.60
1.55
512.80
-272.20
-217.00
-60.15
-12.7%
1217
1925.20
10.76
-7.97
-30.01
-212.60
-121.20
-0.87
2.86
=18.45
-1175.00
-9.22
11.26
-20.23

101.00

W Data

0.01007

Spike of
Sample
Dilution
One

PPm

529.23
2.49 LT
-0.84 LT
9.48
-0.06 LY
287.99
10.37
9.41
13.14
=21.42 LT
11.04
4.52
9.71
-0.42 LT
166.29
B8.63
9.46
11.08
12.73
12.10
0.69
Q.47
=36.64 LT
g.00
507.61
~26.98 LY
-27.39 LT
-1.63 LT
17.09
~0.51 LT
1840.90
11.47
2.04
=3.59 LT
-25.67 LT
=14.94 LT
8.29
7.57
15117
-135.20 LY
-0.95 LY
11.96
~2.38 LT

21.00

Spike
Recovery

%

NOT CALC.

KOT CALC.

NOT CALC.
NOT CALC.
NOT CALC.
111.89%
KOT CALC. -
98.46%
NOT CALC.
NOT CALC.

NOT CALC.
NOT CALC.
NOT CALC.
NOT CALC.
87.17%
107.06%
NOT CALC.
NOT CALC.

NOT
NOT
NOT

CALC.
CALC.
CALC.

33.15%
CALC.
CALC.
95.52%

NOT
NOT

NOT CALC.

NOT
NOT

CALC.
CALC.

NOT CALC.
98.35%

NOT CALC.

Standard
LMCS
Acid

Digestion

PPm

9.56

8.74

9.60

10.59

9.43

9.54

8.38

0.1

8.98

8.68

10.00

Acid
Digestion
Standard
Recovery
4

95.63%

87.43%

83.71%
86.40%
72.36%

95.97%

105.88%

94.31%

95.42%

84.22%

101.08%
89.66%

86.94%

Page 2 of 3

Ending
LMCS
Standard

Ppm

53.23
10.13
51.95
9.34
10.52
53.21
9.31
9.85
9.57
9.78
9.74
7.63
?.86
11.63
9.77
54.57
50.25
10.45
9.80
9.80
24.86
50.856
8.57
9.96
49.95
25.26
10.45
51.64
42.07
9.82
25.41
9.44
51.51
46.68
52.25
52.41
52.46
50.96
21.20
49.82
10.55
9.81
50.84

1.00

Standard
Recovery

%

106.46%
107.29%
103.90%
93.37%
105.22%
106.21%
93.06%
98.54%
95.68%
97.80%
97.42%
76.26%
98.57%
116.33%
97.66%
108.92%
100.30%
104.53%
98.04%
97.98%
99.42%
101.72%
85.68%
99.594
99.90%
101.04%
104 .47%
103.29%
B4.14%
98.23%
101.63%
94.36%
103.02%
93.36%
104.50%
104.62%
104.92%
101.92%
84.78%
99.44%
105.49%
98.06%
101.68%



Aluminum
Antimony
Arsenic
Barium
“Beryllium
chismuth
“Boron
,Cadmium
Calcium
——berium
Chromium

cf;obalt #
Copper

»rEuropiun  #
Iron

¢ Lanthanum
Lead

“wLithium
Magnesium

—Manganese
Mercury

w0 Lybdenum
Neodymijum #

Hickel
Phosphorou
Potassium
Samar jum
Selenium
Silicon #
Silver
Sodium
Strontium
Sul fur
Tantalum
Thallium
Thorium
Tin
Titanium
Tungsten #
Uranium
Vanadium
Zinc
Zirconium

bitution
Factor

137

Spike
Standard
LMCS

Ppa
adkied

10.00

10.00

10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00

10.00
10.00
16.00
10.00
10.00
10.00

10.00
10.00

10.00
10.00

10.00

10.00
10.00
10.00

9.93

10.00
10.00

10.00
9.98

. Spike

Standard

1D

Book

#

5.0 mL

103c15cC
+

5.0 mL

104C15D

LMCS
$tandards
Values

P

50.00
10.00
50.00
10.00
10.00
50.10
10.00
10.00
10.00
10.00
10.00
10.00
1¢.00
10.00
10.00
50.10
50.10
10.00
10.00
10.00
25.00
50.00
10.00
10.00
50.00
25.00
10.00
50.00
50.00
10.00
25.00
10.00
50.00
50.00
50.00
50.10
50.00
50.00
25.00
50.10
10.00
10.00
50.00

Raw

Data

LMCS

Standard

IDs
Book
#
78C11C
82B38A
77C11C

Report

ACID
DIGESTION
LHCS
STANDARD
VALUES

Ppm
in
Sample

10C,00

100.00

100.00
100.00
100.00
100.00
100.00
100.90
100.00
100.00

100.00
100.00
100.00
100.00
100.00
100.00

99.80
100.00
100.00
100.00
100.00
100.00

100.00
100.00

99.50

100.00
100.10

100.00
99.80

10.00

ACID
DIGEST.
LMCS

IDs

Book
# Calc.
81C11A Sample

B2C11A

592
-10
-2
-1

281
-1

-32

-3
-1
-1
193
-3
-1
-1

-1
-1
-57
-1
697
-52
-39

18
-2
2444

-5
-42
-22

-1

-1

-3

-199

-2

-4

Page 3 of 3

Calc.
Duplicate

531

171

COoOCcCOoOUWUNMOoOOD

478
=12
-7
36
1708
-4

-9
-4

-25

54

Calc.
Spike

494

-1

235

170

14
12

-37

513
-27
-27
-2
17
-1
1925
1

-4
-26
-15

-2
=135
-1
11
-2
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ICP Calibration Report

Revision:

calibration Standards for ICP Program "ssT"

Element

Antimony
Barium
Bismuth
Cadmium
Ceriumn
Cobalt
Europium
Lanthanum
Lithanum
Manganese
Molybdenum
Nickel
Potassium
Selenium
Silver
Strontium
Tantalum
Thorium
Titanium
Uranium
Zinc

ICP Standard Formulations

Procedure: LA-505-151
Instrument: WB39939
Technologist: D. M. Southwick
Date: March 12, 1990
Time: 08:36
Element Standard
Aluminum S8T-3
Arsenic S8T—~4
Beryllium SST-2
Boron 55T-3
Calcium 85T-2
Chromium SsT-2
Copper s58T-2
Iron 55T-4
Lead SS8T=-4
Magnesium 8ST~2
Mercury 58T7-3
Neodymium S8T-5
Phosphorous 58T-3
Samarium 58T-5
Silicon 887T-3
Sodium Ss8T-1
Sulfur S8T-3
Thallium SST-4
Tin SST-4
Tungsten SST-3
Vanadium SST-2
Zirconium S57T-3
58T-0:

Calibration blank, 1 M ultrx HNO..

Stand

55T-4
sS8T-2
55T-4
58T-2
58T7-5
58T=-2
SST-5
S8T~5
SST-1
S8T-2
S8T-3
58T-2
S5T-1
55T-4
SST-2
58T-2
S58T-3
S58T-4
S87T-3
58T-4
S8T-2

ard



INSER
Current data
INSTIR

Previous data

-
-

12-Har-90 0Bz36:20

Candition Valus

VACUUN = 14.52

SPIENP = 38.75

MAINS - 234.8

=1000V = ~1004

CTEHP - 23.25%

+5v - 5.150

+12V - 12.14

«13V - wld.3

+24V = 23.12

=100V - -100

+3VSQ - G.146

+15y80 = 1%.13

-19V60 = =15.2

Pasition Calibration in Progress
S8LIT PN ALPHA
POS’N SLIT

Hin

7.000
37.00
220.0
=1010
19.00
4.750
11.70
~13.3
22.50
=101

4.7%0
14.70
=13%.3

BETA
SLIT

0.00000 586.625 1.00093 -0.2905

0.00000 586,663 1.000%2 -0.2223
E§TART THE PLASMA NOW, PLEABE,l3~Har-90

T e T e N e e o e T N

Max

50.00
39.00
347.0
~§90

35.00
5.250
12.30
-11.7
26.50
~99.0
5.250
1%.30
~14.7

ALPHA BETA

ALFHA

BETA

LAKBRAl LAMBDALl LAMBDA2 LAKBDAZ

1.00009 ~0.0682 0.00000 0.00000

1.00009 ~0.0677 0.00000 0.00000

08344512

[LH [ 1PROFY

|

ot el 63 3T AT = Xy

0.00

-

AL GRARIET

3
r

i

Yo
'

BAVIT FNGYH
TS 1

M=267 G103 1

Yoo Yo
G TR

el

t
{

“nr

—

Figure 1ICP Calibration March 12, 1990
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Figure 2ICP Calibration March 12, 1990
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Frofile pooition ¢ -1.03

n‘.",;u"'- H
Ho tr‘t new pasition
’ n atig T
“iter new prefile position Vin heyhosrd
vevey sy

DALRIAALD Taput wed cumepic - Plaogee tetyppe

[T h

T govitloning on profile

Profile position = -1.03
Option 2

L. Accept new pnsit:lon
o T orun osanplne

3. Enter new profile position via kayboard
CCR> Exit

CArkAAx] Input not numeric - Plesse retype

Option = 1
" BANI positioning on proftile
>

]
Profile position = -1.03
Option =
l. Accept new positien
2. Re-run sample

3. BEnter new profile pdsition vis keyboard
SCk> Hxit

ChkkhiAd Input not numeric ~ Please ratype

3 npuun -l . o
7. BANL popihnnim"un pro;d,l- A 1‘ i

FJ.gure 3ICP Analysis March 12, 1990
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-3

1

88T1
S8

Sample nanms H
Programme :
NAME Ky INT
AL 1.74
an 0.40C
AS 1.00
BA 3.12
BE 0.68
BIX 3.72
B 3.923
co 2.14
cA 0.51
CE 4.33
CR 1.62
Co 0.23 ,
cu 2.49
BV a.38
PE 1.48
LA 0.3%
PRB 0.26
LI 3.24
MG 0.40
HH 0.73
HQ 3,46, .
KO l.67
ND 4.8%
NI 3.28
o 1,35
K 2.81
SH A4.15
BE 1.64
SI 2.79
AG 11.90
NA 4,19
ER 3.11
8 0.71
IA 3.20
TL 3.68
TH .39
SH 1.24
TI 3.09
u 1.31
U 4,11
vl 3.81
N 2.51
IR 4.04
Sanple name :
Frogramne :
NAHKE HY INT
LI 477.08
K

13,99 _ _

R8D

2.00
1.4
2.36
1.99
1.30
1.54
1.28B
1.44
0.56G
2.05
5.0%5
.91
1.79
2.14
0.98
0.91
l.09
1.96
1.03
0.97
1.54
2.20
0.38
2.43
1.22
1.34
1.08
1.71
1.97
2,09
Z2.27
1.63
1.85
1.76
1.52
1.78
2.94
1.74
2.24
2.07
2.05
1.34
1.53

RED

0.73
0.53

12-Har-90 10:59:13

12-Har-90 11:03:33

o ey oy B et + . e 5 AR B . BT 8 =t & Mok e n L i

| QRS

Fi&ure 4ICP Calibration March 12, 1990
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Programme
NANE

BA
BE
Cp
Ca
CR
to
cu
EE
HG
L)
N1
AG
SR
vl
N

Frogranme

NANE

AL
B
HO
HO
P
§1
]
A
T1
L]
ZR

Progranme
NAME

8P
AS
BI
Fh
5B
TL

Sample namne

Banple name

Sample name

Sample nawe :
Programme :
NANE HV INT
LI 477.08
. K. 13,99
NA &60.868

WY INT

348.09
334,46
333.58
%509.69
70.72
2.71
112.327
158.44
493.87
325.52
178.09
496,63
624.33
216,320
611.79

HY INT

24.63
771.85
671.49
al7.71

90.17

91.60

48.86
131.98
567.83

72.53
185.89

MV INY

7.42
133.32
113.47

.44

%32.01
%2.32

W I Y

RSD

1.28
0.91
0.4%
1.11
1.40
« 1.59
1.45
Q.85
0.62
0.50
0.47
0.87
1.23
0,54
0.37

5812
§S8T

R8D

0.18
0.51
0.18
0.17
0.98
0.23
0.81
¢.22
¢.24
0.34
¢.21

S5T4
85T

RED

0.79
0.54
0.43
0,99
0.11
0.22

oA

. 12-Har-90

12-Mar-90

12-Mar=-90

12-Mar-90

11:03:33

11205:42

11:10:28

11:15:15

Figlire 5ICP Analysis March 12, 1990
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NA

Programme
NAME

BA.
BE
cp
CaA
CR
ca
cu
FE
o
HN
HI
AfG
SR
vl
IN

Programme
NAME

AL

»

HG
MO
P
81
8
TA
TI
u
ik

Sample nanme

Sample nanme

60.88

HVU INI

348.09
554.46
333.58
309.69
70.72
A7)
112.27
150.44
4933.67
A25.52
178.09
A96.63
G24.33
216.30
611.79

185.89

Sample name :
Proyramae H
NAME KV INT
8B 7.42
A8 133.32
BI 113.47
FB T.44
SE 82.01
TL 52.32
TH 26.03
N 138.324
u 13.00
Sample namp H
Programme :

.70

88T2
8BT

1.28
0.91
0.45
1.11
1.60
1.59
1.45
0.8%
0.62
0.50
0.47
0.87
1.23
0.54
0.37

S6I3
85T

8D

0.18
Q.51
0.18
0.17
0.98
0.23
0.81
0.32
0.24
0.34
0.21

S8T4
88T

RSD

0.79
0.54
0.43
0.99
0.11
0.22
0.54
0.76
0.28

8BTS
S51

12-Har-90 11:05:42

12-Kar~90 11:10:28

12-Kar-90 11:i%:15

12-Kar~-90 11:1B:24

Camr = s mgik e ey A rye e —r———

Figure 6ICP Calibration March 12, 1990
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NANE HV INE 53531
cE 15.49 0.31
EU 513.43 0.97 )
LA 7.00 0.09
ND 15.22 0.69
0.05

8H 13.93

Progqrawme name : 88T Channel name

Curve Min Int Max Int

co

CRV1 1.6521 23%.862 -0.379832H+01

Programse name © 35T Channel name

Curve Hin Int Max Int

co

CRv1 0.3769 7.7872 -0.56J079E+01

Prograume name I SST Channel name

Curve #Hin Int Max Int

co

CRV1 0.9510 139.99 -0.736486B+00

Programme hame 5 SSIT Channel name

Curve Hin Int Hax Int

co

cCrvl 2.9640 365.49 -0.160B9BE+00

Programee name I 83T Channel nime

Curve Min Int Hax Int

co
GRV1.

0.56489 582.18 -0.24GG672E-901

T AL Folynonial type

Curve Coefficients
c

Cl

0.216420E+01

1 8Bl Polynamial type

Curve Coefficients
Cl c2
0.142457E+02

: AB Folynomial type

Curve Coefficients
£l ca
0.755730E+00

s BA Polynomial type

Curve Cosfficiants
Ccl
0.579768E-01

* BEl Polynomial type

Curve Corfficients
cl c2

0.35611%9E-0C1

ceC

cc

cc

ce

cc

C3

c3

ca

ca

Figure 71CP Calibration March 12, 1990
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Curve Min Int Hax Int

co

CRY1 3.5346 119.13 ~0.339009E+01

Programme name @ 58T Channel name

Curve Hin Int Hax Int

co

CRV1 3.7243 810.44 -0.2305254E+00

Programme name @ 58T Channel name

Curve Min Int Max Int

co
CRrRV1 2.0286 3T0.23 -0D.12BB52E+Q0

Programme name : S5ST

Channel name

Curve Min Int Max Int

co

CRV1 0,.4861 535.17 -0.200977E-01

Programme nawe I 88T Channel name

Curve Hin Int Max Int

Co

ERV1 14,1122 16.261 ~0.773909E+01

Frogramme name @ 68T Channel name

Curve Hin Int Hax Int

co
CRV1 1.%381

74,252 ~0.4GBRLAE+Q0

Figure 8ICP Calibration March 12, 1990

Curve COQtficionts
cl
0.911151E+00

B Polynowmial type
Curve Coefficients
C1 c2
0.651102E-01

[391) Folynomial %type
Curve Coefficients
Cl ca

0.603427B~01

CA Palynomial iype
Curve Coetficients
€1 C2
0.392789E-01

CE Polynomial type
Curve Coefficients
cl c2
0.179249E+01

CR Folynomial type
Curve Coefficients
Cl ca
0.2B9%A7E+00

nliimaminl $ann

ct

cc

cc

cc

4 M4

o ad

€3

c3

)

€3

£3

ca




[ TTOQT&FNE OAME 1 651 Chamnel hamne 3 LU

rolynomial type § L{

Curve Cosfficients
co Bl ta2

Curve Hin Int Hax Int

CRV1 0.2163 2.8413 ~0.183726E+01 0.806994E+(01

Programme name 3 55T Channel name : CU Polynomial type : CC

Curve Hin Int Max Int Curve Comfficients

co el C2
CRV1 2,3608 117.88 -0.452699E+09 0.182173E+00

it i

-

|

9

Programme name 2 88T Channel nawe

Curve Hin Int Max Int
Co
CRrV1 3.2116 3539.10 -0.132562E+00

Programme name @ $ST Channel nawme

Curve Kin Int Hax Int
co

Crvl 1.4082 166.36 ~0.1888B4E+00

Proyrasme name @ 88T Channel nanme

Curve Hin Int Max Int
Co

CRrRV1 0.3338 7.3493 -0.10569GE+01

Programme name 3 SST Channel nawme

EU Poulynomial type

Curve Cosfficients
c2

0.392118E-01

EE Folynomial typas

Curve Cowfficients
[+ § c2

0.127423E+00

Polynomial type

Curve Cgefficients
cl c2

0.300842E+01

Palynomial type : CC

Curve Hin Int HKax Int Curve Coefficients

co cl c2
CRV1 0.3503 5.7144 ~C.509140E+01 0,193100E+02

Figure 9ICP Calibration March 12, 1990
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Programme - name : S57 Channel name

Curve Min Int Kax Int
€o

CRVL 3.07B6 500.93 <~0.341959E+00

Programme name @ SS8T Channel name

Curve Hin Int Hax Int
Co

CRVL 0.38641 518.% -0.163876E-01

Proyramue name : 63T Channel nawma

Curve Hin Int Hax Int
Co

CRV1 0.6919 341.80 =-0.448494E-01

Frograeme name @ S5T Channel name

Curve Hin Int Hax Int
co
LRVl 3.2899 705.07 -0.25919G6E+00

Programwe name : 58T Channel name

Curve Hin Int Max Int

P LI Folynomixl type : CC

b

Curve Coefficients
€1 c2 . c3

0.105521E+00

: HG Polynomial type : CC

Curve Coelficients
C1 c2 €3

0.403298E-01

: MN Polynomial typa : CC

Curvea Coefficients
ca £3

0.615781E~0]

: HG Polynoxial type = CC

Curve Cosfficients
cl c2 ca

0.748B472E-01

T MO Polynomial type cc

Curve Cosfficients

e b emm s i A m e =

R

o ™ T o 8 e

€0 €3
CRVL 1.35881 333.%9 -~0.264475E+00 0.158211E+00
Frograume name I 88T Channal name 3 ND Folynomial type : CC
1
Curve Hin Int Hax Int Cuerve Coefficients :
. co €1 ca £3 :
CRV1 4.60456 15.979 -0.934691E+01 0.192839E+01 |
Figure 10ICP Calibration March 12, 1990
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¥

Frogramme name : 561 Channel name

Curve Min Int Hax Int
co
CRV1 3.1122 1B6.99 =0.374799E+00

Programme name ; 58T Channel name

Curve Min Int Max Int
co

CRVl 1.2796 94.683 -0.730210E+00

Prograsme name I 55T Channel name

Curvae Hin Int Maxw Int
co

Ckvl 2.670) 14.691 ~D.12%56B9E+02

Programme name 5 SST Channel nase

Curve Hin Int Max Int
(4]

Cryl 3.9384 14.627 -0.8547380B+0]

Polynomiasl type

Curve Coefficients

c2

0.114408E+00

Polynomial type

Curve Coefficients

c2

0.56288BE+00

Polynomial type

Curve Coafficients

c2

0.447187E+01

Polynomial type

Cosfficients
c2

0.204401E+01

|

9

Programme name ! 85T Channel name : BE Polynomial type ¢

Curve Hin Int Max Int Curvae Cowfficienta
3 §

co

CRY1 1.5542 54.614 -0.324747E+01 0.198501E+01

Programme name I 58T Channel name : 8I Polynomial type 2

Curve Hin Int Hax Int Curva Comfficlents
co Ccl c3

CRV1 2,6521 96.182 -9.157171E+01 0O.563000E+00¢

L e - it decimage et

Figure 111CP Calibration March 12, 1990
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Curve Hin Int Hax Int Curve Costficients
.o c1 cz2
CRV1 11.302 3521.48 =-0.490852E+00 0.412585E-01
Programne name I S5T Channel name : HA Palynonial type & CC
Curve Hin Int Hax Int Curve Goefficienls
co c1 ca2

CRVI 3.9786 63.921 ~0.369384E+01 0.882006E+00

Programne name @ S5T Channel name : SR Polynonial type & CC
Curve Hin Int MHax Int Curve Coefficients
co cl c2

CRV1 2,.9551 655.455 -0.100146E+00 0.321945E-01

Programme name : SHT Channel name 1 § FPolynomial type : CC
Curve tin Int ¥Hax Int Curve Coefficients

co (% c2
CRV1 0.6793 51.305 ~0.742512E+00 0.103848E+01
Frogramme pame [ 88T Channel name : TA Polynowia) type : CC
Curve Min Int Max Int Curve Coeffitvients

co cl c2

CRY1 3.0416 138.58 -0.124308E+01 0.38B160E+00

Frogramae name : B87T Channel nase @ TL2 Folynomial type : £

Curve Hin Int Max Int Burve Coefficients
co '

CRVY 3.4969 54.936 -0.736795E+01 Q.203595E+01

Yoo

Y

C 4 e e

Figure 12ICP Calibration March 12, 1990
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[ FrOITINNE Mame& [ 5ok CHhanhel name = IR Polynomial type I CU

)

Curve Hin Int Max Int Curve Coefficienis

co cl c2
CRV1 1.2223 27.3328B -0.520068E+01 0.4041908+01
Programme name @ BST Chanpnel name & BN Polynomial type : CC

Curve Min Int Hax Int Curve Coefficients

co cl c2
CRV1 1.1743  2%50.15 -0.521635E+00 0.421937E+00

Programme name : SST Channel name 2 T[ Polynomial type : CC

Curve Hin Int ¥Wax Int Curve Coefficients

Co c1 c2
CRrRV1 2.9323 896.23 -0.273279E+00 0.B83352E-01

Programme name I SST Channel name = W Polynomiazl type : CC

Curve Hin Int Hax Int Curve Coefficients

co Cl c2
CRV1 1.24%58 76.178 -0.9203B0E+00 0.701BGEE+00

Programme namm 5 E8IT Channel name 3 U Polynomial typwe : CC

Curve Hin Int Max Int Curve Coefficients

co
CRV1 3.9020 13.646 -~0.4620G9E+02 0.112499E+02

Programwme name ! BST Channel name @ V1 Polynomial typae : CC

Curve Hin Int Nax Int Curve Coafficients

co Ci c2

CRVL 3.6208 227.12 -0.358727E+00 0.941Z2108-01

c3

Cc3

c3

L3

C3

ca

P .

Figure 13ICP Calibration March 12, 1990
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Frogramme name : SS51 Channel name & ZN Polynomial iypa Lu
Curve Hin Int Hax Int Curve Coefficients
co Cl c2 ca i
CRV1 2.3086 642,38 -0.825353E-01 0.328250BE-0Q1 i
. ]
!
Programmee name @ 88T Channel name : ZR Polynoaisl type cCC i
v
Curve Hin Int Hax Int Curve Coafficiants .
(4] (13 €3 i
CRrV1l 3.8367 195.19 =~0.111041E+01 0.274945E+00 !

R

- - Pt —r——A e e it ey e

-

Figure 141CP

Calibration March 12,

1990
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Sample name S B1Cl1A
Sample code 1 : ICP-31B
Sample code 2 : MULTI
Sample code 3 % 1L-10
Programme : 881 12~Har-90 12:39:20
NAME MV INI CONCEN DILCOR - RSD
Al 1.57 (-0.369 (-4.060 =19.95
i1 4] 0.38 -0.280 ~-3.082 -18,33
As 1,27 0.203 2.231 7.97
Ha 2.88 (~0.014 (-0.151 -29.%2
Be 0.63 (~0,002 (-0.023 -23.73
Bi 13.79 2.170 100.87 0.41
B 137.40 8,691 9%.603 0.97
cd 150,36 9.944 98.386 0.51
Ca 431.19 9.061 99.669 1.66
Ce 3.96 (-0.655 (-7.203 -25.86
Cr 1,17 (=0.131 (-1.441 ~3.38
Co 0.22 ~0.089 ~0.976 =10.%0
Cu %52.86 9.176 100.94 l.14
Bu 3.06 (-0.013 (-0.139 -23,.%58
Fa - l.46 =-3.002 ~0.026 =179.79
La 3.40 9.186 101.04 1.29
Pb 0.74 9.166 i00.82 1.20
Li .92 (-0.034 (-0,.371 ~21.54
Mg ° 221.00 8,941 98.346 0.74
Mn 0.73 0.000 0.001 793.68
Hyg 3.35 =0.009 -0.094 ~46.99
Ko 1.56 (-0.017 (-0.190 -25.19
Nd 4.24 (~1.176 (-12,93 -10.,01
Ni 3,06 (-0.,025 (-0.270 -42.23
| 4 ' 18,23 9.500 104.50 0.67
K 4.67 B.323 91.576 1.61
Sm 3.72 (-0,878 (-9.661 -22.03
e 1.50 {-0.261 <(-2.868 -21.01
B 2.56 (-0.121 (~-1.329 -26.18
Ag 231.60 9.0G65 99.711 0.73
Na 14.56 9.149 100.64 0.47
Sr 280.11 8.918 28,097 1.54
8 ¢.B3 0.122 1,344 12.90
Ia 2.90 (-0.119 (~1,304 -17.%8
Tl 3.32 (-0.746 (-8,309 -6.20
Th 1.17 (-0.476 (-5.232 -21.45
8n 1.44 0.086 0,948 12.42
T4 2.81 (-0.02% (-0,270¢ -21.65
] 1.40 0.062 0.682 13.22
U .75 (~4.031 (-44,.34 -25.01
v ' 3.4% (-0.034 (-0.378B -23.89
in 274.68 §.934 98.274 Q.51
.._,Q- .73 (-0.0B4 (-0,.928 -21,73
Dilution factor : 11,0000

— o ——— e —

Figﬁre 1ICP Analysis March 12, 1990
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T 12-Har-90 12:44:01

Sample name s 8ICllA

Sample code 1 : ICP~1B

Sample code 2 : HO-BI

fample code 3 : 1-10

Frogranne * 88T

NAME HV INT CONCEN GILCOR RSD
Al 1.80 0.125 1.370 61l.53
8b 0,39 «0,043 -0.470 -2%8.91
.1 ] 1.05 0.036 0.391 52.68
Ba 3.10 -0.001 -0.013 ~311,10
Bn 0.68 -0.000 -0.002 =22%.08
| } 3.70 -0.019 -0.214 -297.06
B A.24 0.021 G.229 18.41
€d 2.09 -0,003 ~¢,028 -58,50
Ca 0.72 0,008 0.091 1.92
Ce 4.31 -0.034 -G.,37% -5%01.37
Cr 1.17 (-0.129 (-1.415 -g,68
Co 0.23 -0,.016 -0.178 -76.38
Cu 2.59 0.012 0.130 54,37
Bu 3.36 '~0.001 -0.009 -362.90
4] 1.354 0.007 0.077 89,19
La 0.35 -0.004 -0,044 ~270.43
PFb 0,27 0.071 0.779 56.77
Li 32.23 -0.001 -0.014 -320.10
Mg O.44 0.001 6.016 15.18
Hn Q.74 0.001 0,010 70.23
Rg 3.%30 0.003 0.032 186,54
Mo %8,31 8.992 98,916 1.59
Nd 4.26¢ (-1,129 (-12.42 -11.11
Ni 3.28 0.000 0.005 1589,.85
1.38 0.016 0.173 52.61
K .73 -0.258 -2,837 -87.%3
fm 4.13 -0.036 ~0.397 =-486.91
Ba 1.63 -0.003 ~0.036 ~1317.7
8i 15.46 7.135 78.480 1.16
Ag 11.92 0.00}) 0.011 S36.41
Ha 4.34 0.010 0.107 771.49
Sr .11 ~0.000 ~“0.001 =-1726.2
] 0.76 0.050 0.548 20.83
Ta .17 -0,012 -0.131 ~216.62
T1 3.71 0,064 0.709 288.37
Th 1.29 0.027 0.296 3A34.50
8n 1.30 0.,023% 0.277 24.69
Ti 3.07 -0,0061 -0.015 -377.56
L} 1.31 0.000 0.005 5338.04
u 4.08 ~0.266 ~2.929 =-363.94
v 3.87 0.006 0,061 25,24
In 2.97 0.002 0.021 41,98
ir 4.02 -0.005% -0,0%9 -309.41
Dilution facteor § 11,0000

Sample name : B2Cl11A

Bample tode 1} @ ICP-2B

Sample code 2 2 1-10

Frogramae : 8BT 12-Har-50

NAME MV INT EONCEN DILCOR R5SD
Al 5.83 8.974 98.716 0.60
Bb 0.38  -0.233 . -2.458 -3%,54

12:48222

Figure 2ICP Analysis March 12, 1990



i

2

e e TR TR

Sample nane $ BaClla
Sampie code } I ICP-2B
Sample code 2 : 1-10
Frogramme : §8% 12-Nar=-90 13:48:22
NANME MV INT CONCEN DILCOR RSD
[} '5.0% 8.974 98,716 0.60
B _ _..0.38 -0.233 ~2.45% ~35.54 )
Aw 1.27 6.202 T 2.2122 7.33 - T
| £ 158.723 9.021 99,23% 1.81
fe 0.70 0.001 0.008 64,38
Bi 3.92 (-0,1B6 (~2.041 -39,.01
B 4.10 0.012 0,128 £0.83
tda 2.05 -0.00% 0,056 =-23.31
Ca 4.76 0.167 1.837 1.76
Ce 9.25 8.830 97,128 1,23
cr 32.77 9.015 99.17% 0.%0
Co 1.15 7.446 Bl.90% 3.43
Cu 2,31 (-0.933 (-0.350 -31.94
Ey 3.66 0.011 0.121 24.36
e 74.02 9.143 101.67 0.67
Ls 0.36 *0.015 0.163 70.24 !
b 0.26 0.019 0.212 288.67 '
Li 100.19 10.230 1132.53 2.26 »
MY 1.90 0.101 1.11% 0.64
Hn 15¢0.49 9.222 101.44 0.91
Hg 3.60 0.010 0.111 57.16
Mo 1.72 0.008 0.085 92,13
Nd - 8.46 6.970 76.67% 1.58
Mi 83.98 9.233 101.56 0.74
,’ !-31 '0.022 "0-241 -119-75
K 2.50 (-1.397 (~1%.36 ~1B.AL
8n 3.71 (-0.892 {(-9.811 -23.53
: 1) 3,21 2.130 4.427 1,13
13 3.4% 0.358 3.941 8.72
Ag 11.85 ~0,002 -0.020 =-731.86
Na 3.84 (~0.305 (-5.350 -31.86G
8r 2.93 (-0.006 (-0.063 -34,55
] 0,82 ¢.109 1.196 19.5%3
Ta 25.66 B.718 95.902 1.36
T 3.4 (-0.491 (~5.40% -62.995
Th 1.24 -0.191 «2.105 -60.66G
sn - - 24,90 9.604 105.65 1.27
Ti 101.14 8.681 95.490 1.34
] 1.24 (~0.04% (-0.540 -49,12
u 4.16 0.540 S«940 176.85
v 3.37 (-0.042 (~0.460 -19.74
n 3.50 0.032 0,355 3.27
Ir . 36.09 8.812 96.934 1.32
Pilution factor § 11.0000

e

-m

Figure 3ICP Analysis March 12, 1990
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Samnple nase H
Sample code 1 ¢
Sanple code 2 @
Programme H
NAME MY INT
Al 1.53
Bt 1.08
Ax 1.01
Ea 182.31
Be 0.61
Bi 3.18
B 15%6.79
Cd 161 .44
Ca 269.73
Ca 9.%6
Cr 36.29
Cao 1.11
Cu 60.79
Eu 3.3%50
En 80.84
La 0.34
Pb 0.25
Li 113.48
Mg 249.%56
Mn 165.76
Hg 3.26
Mo 1.54
Nd 9.36
Ni 90.33
» 1.29
K 8.356
8n 3.33
13 3.40
8i 2.39
Ag 9.466
Na 34.96
Sr 32%.69
L 0.90
Ta 2.69
I1 3.07
Th 1.13
8n 120,40
Ti 2.99
] 1.36
u 3.72
v 3.17
In 301.47
ir 3.74

78C11A
86T-1
DIRECT
487

CONEEN

{(-0.461
9.768
0,004

10.389
{-0.003
{-0.489
2.953
9.613
10.57%5

9.376
10.034

7.093
10.621

0,005
10.113
-0.028
-0.212
11.633
10.098
10.183

(~0.015

(~-0.020
8,698

. 9.960

-0.034
25.69%

(-1.637
3.504

(-0.225

(-0.092

27.143
10,383
0.189

{~0.200

{=1.263

(-0.632

50,281

{-0.044
0.021

(4,395

{(~0,061
9.820

{(-¢.138

Lt e v e P o ¥ e

}2—Har—90
RED

~15.36
l.22
320.00
l.83
-27.09
~1G.79
1.a27
0.65
1.53
1.24
0.50
J.41
1.48
48.13
0.36
~21.43
-13.89
1.88
0.66
0.67
~-32.00
-13.90
4.10
0.54
=31.51
0.73
-11.90
0.83
-13.44
-11.49
1.35
1.51
7.37
~16.78
-d0.12
~16.20
.99
~1l.48
62.67
~23.18
~7.41
0.61
=10.76

12:572:18

AG7

=@y

Figure 4ICP Analysis March 12, 1990
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Sample naxe H
Sample code 1 1
Bample code 2 ¢
Progrssme :
NAME MV INT
Al 3.53
b 0.42
An 2.87
Ba 3.22
e 0.67
i 59.%8
9 4.69
td 2.15
Cas 1.17
Ce 4.43
cr 1,485
Co 0.22
Cu 371
p <7 269.%9
Fe 1.76
La 16.93
b 2,92
i .10
Ha 0,60
Hn OQW
Hg .91
No 1.73
#d 4.60
ui 3.35
r. 1.66
K 2.65
'8' ,015
fw 1.71
84 2.6%
$Hq 256,324
Na 4,09
r . 3.20
B .04
Ia 3.49
Il 5.33
Ih 13.32
sn 1.41
Ti 3.%0
] La29
b 8.49
v 6. 06
Zn 2470
Ir 1.31

sipasa  cheuiblos Ra.fef -

38T-2
DIRECT —
88T 12-Mar-90 13:023:00 M’_g
CONCEN RS . /
3,920 1.95
0.312  25.8%
1,410 1.71

0.006 53.981
-0.000 ~100.00

%1.245 1.04
°l°5° 7'98
0.001 137.94
0.036 1.52

0,182 78.46
{=0,050 -14.86
-0.062 ~13.,04

0,223 2.78
10.474 1.22
- 0.036 7.21
)49.861 1.28
512371 l.18B
-0.015 -42.15

0.008 2.89

£.009 7.74

0.033 15.53
(~0.471 -47 .24
0.009 73.37

C.174 B.83
(=0.733 ~24,70
10.238. l.26
0.137 48.95
0.483 .62
10..085 0.8%

~0.084 ~-B7,.43
0,003 44.45

0130 7.87
0.110 23.00
5.456 3.14
48.649 1.00
0.071 5.03

0.037 12.36
-0.014 ~76,33
49,353 1.39

0.212 2450

0.006 17.17

0.075 17.68

T Tt e e e - -

Figure 5ICP Analysis March 12, 1990
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Sample name -3 77Cl11C
Sanple coda 1 ¢ 5S1-3
Sample caode 2 ! DIRECT
Programme ¢ 88T 12-Har~90 13:07:56
NAMNE MV INT  CONCEN RSD
Al 24.74  50.23% 1.41.~
Eh 0.46 0.8978 8.93
As 70.45 52.483 0.9l
.51 3.03 -0.005 -111.950
Pe a78.97 16,050 1 .06
Bi 4.329 0.514 32.36
B 4.36 0.029 29.22
Cd 2.16 0.001 292.09
Ca 0.91 0.013 1.22
Ce 3.86 (-0.836 -29.08
Cr 1.20 (=0.120 -10.47
Co ¢.23 -0.019 -89.21
Cu 2.55 0.012  112.49
Bu 32.01 (-0.014 =-33.68
Te 1.72 | 0.031 17.18
La 0.33 (-0.058 -31.03
Pb 0.27 0.129 52.68
Li 2.95 (~0.,030 -40.37
Hy 0.50 ¢G.004 8.08
En 0.9% 0.014 G.39
Hg aAs3.14 26.172 l1.21
Ho 321.10 50.537“’ 0.86
Nd .93 (~1.772 -12.11
Ki 7.11 0.439 2.42
P 94.99 )82.712v" 0.33
K 2.50 {(=1.389 ~34.44
fim 3.73 (~-0.8B%G -32.24
e 27.95 52,235 0.69
54 75.69 41,044, 1.2%
hg 18.1% 0,258 8.0%
N» 4,02 =-0.147 ~81.63
9" 2-93 (-'0-006 -“5-.29
5 50.10  51.288 1.3%
Ta 126,12  47.723v"  0.63
Tl an.54 50.702 1.03
Th 1.34 0.209 74.97
8n 1.67 0.184 16,00
Ti 54%.83 48,0517 1.2¢9
¥ 31.70 21.330% 1.%9
U 4.70 7.541 22.62
v 112.83 10.261*" 2.34
Zn 3.45 0.031 9.14
ir 179.31  4B.190, 1.20
... - .

o —— e e

. o~ e—a

Figure 6ICP Analysis March 12, 1990
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Sample name : F
Sample code 1 : R
Bample code 2 D

t 8

Frogramme

NAME NV INT
Al 1.41
12 0.36
As 0.81
Ba 2.44
: 1] 0.59
Bi 3.00
B 3.52
€d 1.7?7
Ca 5.23
Ce 3.36
Cr 1.01
Co Q.20
Cu 2.06
Eu 2.55
Fa 1.6l
La 0.31
Ph 0.25
Li 2.6%
Hg 0.84
L 0.69
Hg 2.8%5
Ho 1.4
Nd 3.40
Ni 2.70
r 1.24
K 2.24
Bm 3.19
Se 1.32
81 758
Ay 9,30
Na 3.63
fic 2.59
B 0.67
Ta 2.47
Tl 2.70
Th 1.01
8n l1.16
Ti 3.37
] 1,09
u 3.14
v 2.5%0
In 2,82
ir 3.36

CONEEN

(-0.713
(-0,.594
(-0.142
(~0.040
(=0.004
("'00659
(-0.025
(-0.012

d4.186
(~1.736
(-9.176
(-06.191
(~0.0789
{(-0.032
- 0.017
{(-0.132
(=0.348
(~0.063

¢.018
{~0.003
(~0.046
(-0.042
(=2.791
{-0.066
{-0.063
(-2.%31
{-1.952
{(=0.621

2.697
{~0.107
{(-0.496
(~0.017
{(=0.043
{(-0.284
(-2.024
{(-1.114
{-0.033

0.025
(-0,135
{-10.%0
(~0.08%

0.004
(~0.186

B e I

12-Har-90¢ 13:14:26

RSD

-19,22
-11,90
-27 .34
-14.87
-24.37
~17.79
=-12.%59
=7.66
86.27
~20.6%
-12.77
~7.32
-29,11
-14.81
199.07
~l4.61
~12.83
-19.62
90.26
84,08
=-22.13
~-21.87
~10.24
-9.84
~-159.67
~18.14
~16.81
-18.96
18.29
-19.391
~4G. 42
~1B.79
-110.12
-9.47
~13.62
-12,13
~224.37
256.18
~25.36
-14.96
~15.27
281.98

ke e e Y g ——

=

T

. nm s

Figure 7ICP Analysis March 12,
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Sample nawme
Sample coda
Sanple cods
Programme

NAME )]

Al
Sbh
As
Ba
Be
B
B

Cd
Ca
Ce
Cr
Co
Cu
Eu
Fe
La
b
Li
Kg
L ad
Hy
Ka
Nd
Hi
P

K

:
Ba
81
hg
Ha
gr
:

Ia
Il
Th
sn
Ti
W

u

v

Zn
Zr

Dilution f£a

: 34€11C
1 :© iCPrl
2 2 5-2%

= 88T

V INT  CONCEN

1.70 -0.095
¢.38 ~0.247
1.01 0.004
2.86 (-0,01%
0.62 (-0.002
5.5% 1.670
31.84 l.018
33.25 1.878
59.15 2.302
3.B% (~0.838
1.10 (-0.172
0.33 -0.086
13.23 1.957
2.97 (~D.0l6
1.92 ~ 0.055
0.99 1.914
0.36 1.834
2.97 (-0.028
48,30 1.937
0.86 0.008
3.26 {-0.015
13.76 1.912
3.92 (-1.79%
3.06 (~0.024
4,81 1.947
2,96 0.660
3.67 (~0.975
1.49 (=0.295
5.88 1.734
57.%8 1.885
6.79 2.292
61.87 1.892
©.83 0.117
2,895 (-0.136
3.2% (-0.879
1.16 {(~-0.3524
1.30 0.027
3.45 0.032
1.2% =0.044
3.64 (-5.272
3.43 (-0.036
60.00 1.887
3.70 (~0.092

ctor ¢ 5.00000

_ 12~Har-90
DILCOR RSD
-0.477 ~92,75
=1.233 -20.26

0.019 34) .47
{(~0.075 -32,37
(-0.011 ~11.04

8.352 6.91

9,089 1.39

9.388 1.50

11,516 ¢.19
{-4,290 -25.25
{~0.758 -4.58
"'00430 -9.39

9,785 1.09
(-0.080 ~23.01

06,277 5.A5

9.572 1.3%

9.172 5.99
(=0,142 -28.39

9.686 1.24

0.040 13.41
(~0.077 -20,97

9.561 1.98
(-8,973 ~13.73
{-0.121 -42.52

%,737 1.94

3.302 45,97
{=4.875 -23.97
{-1.476 -24.96

8.693 3.%4

9.424 1.56

11.46G60 5.31

9,459 0.38

0,583 12.66
(—0.678 -21.37
(~4,.396 -12.7¢6
(-2.621 -22.72

0.136 15.57

0.161 17.79

~0.,320 ~41.695
(-26.36 -23.93
{-0.181 -18.6%

9.436 1.8%

(=0.461 -21.75

Figure 8ICP Analysis March 12, 1990
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Frogramme
HAME

Al
8b
As
Ba
) T ]
B
B

cd
Ca
Ce
Cr
Co
Cu
E1
Fe
La
Ph
Li
Hyg
wn
Hy
Mo
Nd
Hi
P

K

BEn
Be
|1
Ag
Na
ir
&

Ta
Tl
Ih
Bn
T1
)

u

v

n
Zr

|

Sample name H
Sample codw 1 ¢
Sample code 2

MU INI

"2.61
0.39
1.06

33.28
0.68
3.6%9
4.66
2.14

11.04
5.6
7.64
0.41
1,351
3.39

16.5%
0.3%
0.28

3.1
4.19

31.36
d.43
1.70
J.11

19.96
1.49
2.70
4.02
1.94
3.%6

11.80
4,80
3.16
0.85%
7.52
3.55
1.27
6.03

23.36
1.29
4,07
.69
3.%6

10.3%

Pilutian factor

CONCEN

1.913
=0.037
0.047
1.749
0.000
-0.023
0.048
0.000
0.414
1.674
1.744
1.447
0.005
0.000
©1.919
-0.00'2
¢.225
2.118
0.072
1.886
-0-001
0.003
0.514
1.908
0.078
=0.507
-0,3253
G.603
0.433
=0,004
0.543
0,001
0.13%
1.676
~0 . 273
«0.084
2.022
1.79%
~0.013
=0.446
=0.0135
0,034
1.73%

: 5.00000

. 12=-Mur-90 13:2%:09

DILCOR

9.563
~0.28%
0.236
0.743
0.000
~-0.117
0.2340
0.001
3.068
8.371
8.718
7.336
0.02¢6
0.002
9.597
“0:010
1.126
10.388
0.361
9.431
~0.006
0.024
2.568
9.%542
¢.388
~2.3534
~1.264
3.037
2.163
-0.021
2.717
0.007
0.677
8.380
-1.364
-0.418
10.108
8.97%
-0.066
-2.23%
-0.07%
0.171
8.677

R5D

2.24
=125.83
13.64
0.53
800.03
~174.06
7.30
497 .81
5.16
S5.41
.50
1.48
80.680
462.42
0.77
-86.,61
21.57
1.33
1,33
0.359
~100.66
80,38
8,33
1.37
27.18
_25161
~41.79
7.01
4.62
~142,27
7.608
7A.46
14.88
2.05
~432.68
-63.46
1.47
0.66
~46,19
=121.44
~1%.94
2.11
1.15

/'\

Figure 9ICP Analysis March 12, 1990
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Al
b
hx
Ba
Be
B
B

Cd
Ca
Ce
Cr
Co
Cu
Bu
Fa
Lx
Pb
Li
Mg
Hn
Hg
No
Nd
Ni
P

K

Bm
1)
;11
Agq
Na
Br
8

=
T
Th
En
i
)

v

v

in
Ir

Sawple name
Sample code 1
Sumple code 2
Progranmne

HAME

a9 2% 98 an

MY INT

4.42
0.37
0.88
2.60
.61
G.77
3,52
1.64
1.48
3.67
1.20
0.21
2.6
2.82
1€6.48
0.32
0.36
2.78
1.93
1.03
3.1¢
1.48
3.68
2.93
13.62
2.41
3.49
1.43
2.94
9.8%
3l.62
3.31
0.70
2.70
3,01
1.10
1.09
2.69
1.14
J.46
3.14
3.07
3.568

Dilution factor

CONCEN

S.862
(-0.,092
(-0002&
(~-0.003

2.780
(~0,026
{-¢.018

0,038
{~1.176
{~0.131
{~0.116
{~0,060
(-0.022

" 1.911
(~0.083
-0.004
(=0.049

0.062

0,020
(~0.027
{(-0.031
(~2.3248
("0'052

6.906
(-1.808
{=-1.337
(~0.413

0.086
(-0.085

24.197
0.006
~0.018
(~-0.197
(-1.380
(-0.756
(~0.061
(~0.036
(-0.118
(=7.204
{(~0.063

0.018
(~0.126

101.000

, 12~-Har~-90
DILCOR RSD
592.03 0.51
(~43.16 ~9,62
(-9.287 -B.27
{(~-2.568 -4.82

(~0.271 «23.20
280.80 1.3%
(-2.663 ~12.24
{~1.816 -4.70

3.836 0.60
{-118.8 -3.72
(=13.23 ~0.41
(-11.68 -4.03
(-6.010 ~4.30
(~2.222 ~2.43
192.97 0.28
{(~-B8.407 =7 .52
~8.451 -13,33
{=4.949 -4,.31

6.233 0.69

2,032 3.84
(=~2.747 -4,46
(-3.132 -6.78
(-227.0 -2.14
(~3.211 -6.54
697 .46 0.04
(=182.6 -4,10
(-135.0 -4,12
(-41.70 ~1.,44

B.719 %5.09
(~-B.537 -3.24
2443.9 0.53

0.6354 S.46
«1.783 -31.13
(-19.86 ~1.53
("’139.4 -6.26
{~76.34 ~4.85
(-6.208 -5.20
{-3.%92 ~3.73
(~11.93 ~7.20
(=730.6 ~3.41
(-6.376 ~6.20

l1.847 5.30
(~12.77 -4.24

13:39:28

-

— e, TR

Figure 10ICP Analysis March 12, 1990
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Progranme
NANME

Al
Sh
A
Ba
Be
| 31
B

cd
Ca

in
ir

Sample nanwe
Sawmple code 1
Sample code 2

HY INT

13.93
Q.36
0.66
2.%50
0.58

40.23
3.31
1.77
4.03
3.47
l.87
0.21
4.11
2.60

73.26
¢.31
0.36
2.57
3.56
2.5%
3.07
1.44
J.43
2.7

58.17

2.26 -

3.23
1.45
4.30
9.10
139.71
S.41
o.7a
2.34
2.71
1,03
1.07
2.59
1.14
3.27
2,97
3.70
3.42

Dilution factor

CONCEN

30.116
(-0.4635
{-0.106
(=0.036
(-0.004

1%5.046
(-0.040
(-00022

0.138
(~-1.538

0,074
{-0.164
(-0.069
{~-0.031
- 9.146
(-0.119
=0.031
(-0.071

0.128

0.112
(-0,029
(~0.037
(-1.736
{-0.064

31.985
(~2.458
{-1.880
(-003?7

0.848
{~0.1L5
J119.53

0,074

0.070
(-0,358
(~1 0996
(=1.034
{-0,069
(~0.044
{(~-0.123
{-9.472
{~0,080

0.105
(~0.171

21 .0000

_ 12-Har-90
DILCOR RED
632.40 0.17
{(~9.773 =3.06

{-2.282 ~-12.890

{=0.753 -9.87

(~0.080 -4,11
315.97 Q.60

{~0.840 ~9,90

{~0.461 ~-4,94

1.898 0.41

(~-32.30 -9.97

1,548 6.92

(~3.446 ~2.84

(-1.45%52 -11.31

(-0.641 ~8.97
192.07 0.62

{-2,506 -9.54
~-1.081 -99,22

(-1.483 -9.03

1.684 ¢.04
2.351 0.72

{(-0.613 ~1G.35

(=-0.770 -10.48

(~57.43 -6.88

(-1.348 -2.38
671.G8 1.30

(~-351.84 =9.04

(~39.48 -g.08

(~7.920 ~19.64
17.801 3.21

(-2.421 -B.99

J2510.1 0.42

1.333 1.71
1.476 6.66

(=5.425 =11.41

(~4)1.92 -G.4%

(-22.13 -8.36

(-1.439 ~-11.94

(-0.915 -9.68

(-2.584 -10.88

(-198.9 -9.50

{-1.670 ~-1.93

2.199 0.92

(=3.587 -9.47

P

13:33:45

o —

J T e L I e e

*n

i A o —— T, W " Ty = 4 . =

3
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Sampl® name :
Sample code 1 =
PFrogramue :
NAME KWV INT
AL 1.37
Sb 0.35
An 0.80
| 2.38
Be 0.356
Bi 2,93
B 3.14
cd 1.69
Ca 0.49
Ce 3.31
Cr 0.91
Co 0.21
Cu 1,96
Eu 2.59
Ee 1.15
La 0.31
Pb 0.24
Li 2.853
Mg 0.36
Hn 0.60
Ha 2.97
Ko 1136
Nd 3.36
Ni 2.57
| 4 1.10
¥ 2.22
Sm 3.17
-1 ) 1,30
8i 2.20
Ao 8.88
Ha 3.22
Sr 2,33
8 ¢.61
s 2.49
71 2.82
Th 1.01
8n 1,01
Ti 2.A5
W 1.05
1} .12
v 3.00
in 2.08
Ir 3,3%

IHHNOS
DIRECT
88T

CONCEN

(-0.810
¢(-0.637
(~0.149
(~0.043
(=0.004
(-0.717
{~0,0081
(=0.027

=-0.001
(-1.831
C=-0.20%
(-0.167
(~0.096
(=0.033
{-0.042
(-0.136
(-0.399
{-0.073
(-0.002
(-0.008
(-0,037
{-0.050
(-2.871
(-0.080
{«~0.138
(~2.633
(~2.004
(-0.664
(~0.334
(~0.125
(-0.850
(~-0.019
{(~0.107
{~0.278
{~1.780
(-1.12¢
(“0.095
(-0.057
{-0.186
(-11.07
{-0.077
(-0.014
t-0.190

)

12-far-90 13:37:%0
RBD

-8,8]
-7.98
-7.86
-9.30
-8.77
-9.94
-10.90
~B.62
-24.72
-10.17
-3.36
-9.68
-10.92
~-9.9¢
-9.60
~11.46
~12,80
-10,70
-16.60
=10,.44
-12.40
~2.31
"6-05
-12.41
=-12.61
-9.93
-10.46
-7.80
-10.22
-9,.61
-9.9¢
~9. 85
~11.59
~17.15
~10.4%
-12.20
~9,91
~7.565
«13.74
~7.90
=10.71

—— . e o —— LR

. —— ey —

Figure 12ICP Analysis
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Bauple nane + Fl17

Sample code 1 : SAM |

Bample code 2 ¢ 100~10

Sample code 3 & OBS04S

Frograame s B8T 12-Har-90 13:242:435

HAKE HY INT CONCEN DILCOR RSD

L3} 4.13 5.261 531.36 0.25

8h 0.38 -0,214 ~21.58 =7.70

As 0.94 (-0.043 (-4.376 ~15.63

| % ] 2.88 (~0.014 (~1.398 -11.40Q

ba 0.6% (=D,001 (~0.130 -38.88

Bi 6h.64 2.664 269.08 1.80

B 3.78 ~-0.,009 ~0.954 ~15.43

td 1.97 {=-0.010 {(-1,004 -10.56

Ca 3.35 0.111 11,250 0.51

Cm 4,02 (-0,%5%9 (-56.48 -14,39

Cr 1.2% (-0.108 (-10.87 -%.27

Lo 0,22 =-0.086 -8,694 -9,38

Cu 2.33 (-0.038B (-2,797 ~12.60

Eu 3.1¢ (~0,011 <(¢-1.109 ~1l.66

Ew 14.74 1.690 170.67 0.51

La 0.34 =-0,044 -4, 456 ~10.41

Pb 0.26 -0,058 -5,851 -50.92

Li 3.00 {-0.,024 (-2.465 ~14,.38 4

Mg 1.581 0.04% 4,540 0,21

Hn 1.17 0,047 2,722 1.87

Ho 3.36 -0.008 -0.779 -6.006

Ko 1.58 (-0.015 (-1.523 ~18.33

Nd 4,00 (-1.635% (-165.2 -10.32

Ni 3,07 (-0.024 (-2.384 -20.77

| 4 9.79% 4,732 477.9% 1.406

K 2.59 (-0.937 (~-100.7 -7.53

{0} 3.83 (-0.632 (-65.86 ~12.81

Se 1,53 (-0.202 (-20.38 ~21.47

11 3.13 0.190 19,163 4.76

Ag 10.84 (-0.044 (-4,.394 ~10.93

Na 23.36 16.911 1708.0 0.24

8r 3,44 0,011 1.069 G.94

8 0,73 T@.012 1.189 33.41

Ta 2.94 (~-0,102 (~10,26 -14.34

9 | 39.39 (-0.801 ({-60.70 ~30,49 1

Th 1.20 (=-0.369 (~37.29 =-13.60

i1, ] 1.17 {(-0,030 ({-3.012 -28.60

Ti 2.90 (-0,016 (-1.5642 =13.30

v 1.24 (-0.053 (-5.340 -259.43

U 3.79 (~3.3%29 (-3356.4 -12.62

v 3.%9 (-0.021 (~2.095 ~-25,31 L

Iin 18,92 0.338 54.380 ¢.06

Zr 3.83 -0,052 -5.202 -13,.82

Dilution factor : 101.000 L
'I

Figure 13ICP Analysis March 12, 1990
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Sample nanw :
Sample caode 1 :
Sample code 2 2
Sample code 3 2
Progranme H
NAME HV INT
Al 13.33
8b a,.40
A% 1.00
Ba .07
Be 0.66
Bi 18.31
B 4.02
Cd 2.07
Ca 3.63
Cm 4.25
Cr 1.93
Co 0.22
Cu 1.49
Eu 3.24
 {] 62.96
La ¢.3%8
Pb 0,38
Li 3.12
g 3.49
Hn 2,71
Hg 3.52
Ho l1.68
NG 4.10
Wi 3.36
r 40.87
K 2.68
i1 ) 3.99
fe 1.66
-3 5.06
g 11.34
Na 92.23
Br 5.36
] D.BA
Ta 3.11
Tl 3.47
Ih 1.24
gn 1.22
71 3.13
o 1.33
] 4.00
v 3.58
In 5.88
Ir 4.21
ODilution factor

CONCEN

23.323
0,005
¢.001

=0.003

=0.,001

13.476
0.007

-0.004
0.122

~0.139
¢.090

=-0.056
0.001
+=0,006
7.834

-0.019
0.290

-0.013
¢.125
0.122
0.005
0.002

{=-1.446

-0.002

22.244

~-0,383

-0.325
0.048
1.72%

-0.023

177.655
0.072
0.124

-G¢.033

(-D.436

-0.194

-0.0053
0.004
0.014

~1.196

(-0.022
0.110
0.047

21.0000

12-Har-90
DILCOR RED
$531.78 1.94
¢.100 1039.39
0.026 330.4%
«0.06% =~106.92
-0.017 -56.70
282.99 1.94
0.141 24.%0
-0.077 -43.12
2.568 2.%55
-2.911 ~103.25
1.B96 S.78
~-1.186 ~21.82
0.024 $95.09
~0.137 ~41,07
154.51 2.12
-0.400 -41,78
6,083 3.89%
-0.270 -46,63
2.6239 1.87
2.558 1.61
0,095 92.44
0.032 391.31
(~-30.36 ~-1%5.11
~0.047 =26}.086
467 .13 1.08
=-12.24 -29.56
-6.B625% ~47,67
1.000 64.95
36.230 B.31
-0.483 ~40,09
J1630.8 2.18
1.518 0.39
2.B06 1.19
-0,.,737 =59.74
("9.153 —74044
-4,074 ~-41l.16
~-0.122 -207.73
0.078 120.29
0.300 83,65
-~25.12 ~72.38
(-0.461 =-5%.93
2.318 1.40
0.983 2B.0%9

1321463153
N

Figure 14ICP Analysis March 12, 1990
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Sample nane

Sample code 1

Progaramme H
NAME HV INT
Al 1.46
Sh 0.36
As 0.87
Ba 2.56
p:1 ) 0.58
Bi 3.12
B 3.38
Cd 1.81
Ca 0.51
Ce .57
Cr 0.95
€o 0.21
Cu 2.09
Eu 2.76
Fe 1.24
La 0.32
Fb 0.325
Lt 2.70
Hg 0.38
Hr 0.63
Hg 3.11
Ho 1"3
Nd 3.60
Hi 2.75
P 1.14
K 2.36
Bm 3.41
fm 1.39
81 2.3%
Ag 9.62
Na 3.47
Sy 2.67
] 063
Ta 2.65
I1 Z2.82
Th 1.08
8n 1.07
Ti 2.61
] 1.12
1 3.37
v 3,04
n 2.17
Ir 2.52

IHHNOD
DIRECT
S8BT

CONCEN

{~-0.609
(-0.470
(-0.096
(~0,032
(-0.004
(-0.551
{-0.03%
{=0.020

=0,000
(~1,363
(~0.192
{-0.148
(~0,072
(-0.024
{-0.031
(-0.091

-0.187
(=-0.057

-0,001
(~0.006
(-0,026
{-0.038
(-2.405
(~0.060
{-0.114
(-2.033
{~-1.496
{~0.486
(~0,252
(-0.094
{(-0.629
(~-0,014
(~0.067
(-0.215
(~1,775%
(~0.843
(-0.070
(~0.043
(-0,136
(-8.204
(-0.073
{-0.011
(~0.143

12-Har-90

RSD
-7.88
631
-12.79
-B.84
-8.03
-1.%90
-19.96
~7.34
~-57 .48

-B.63
-1.08

-11.8%

-9.04
-B.40
-1l1.36
-6.59
~17.92
~9.29
=17.92
~G.43
~16.0%
"11 -00
-6.67
-B.73
20.71
~6,69
~9.03
-7.05%
-3.19
~9.24
-8.11
~0.96
—-14.6%9
~7.99
=-13.14
~8.42
-0.92
-7.36
-8.56
-11.84
~5a.94
-8.37

13:0G:44

Y

Figure 15ICP Analysis March 12, 1990
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Sample nane ! Fli8 (
Bample code 1 & SAM

Bample tode 2 © 100-10

Sample code 3 : 089045 ,

Progranme : 88T 12-Har-90 13:595:27
NAME WY IRT CONCEN DILEOR RSD
Al 3.98 4.888 453.71 1.59
8b .36 (-0,3513 (-51.80 -8§,93
.1 0.82 (~0.133 (-13.46 ~8s79
Pa 4.21 0,063 6.400 3.97
De 0.55 (~0,005 (-0.483 -6.608
pi 6.37 2.323 234.64 2.96
3] S.42 0,098 9.853 41.01
Cd 3.28 0.069 G.9958 4.14
Ca 4.08 0.140 14,158 0.58
Ce 3.2% (-1,932 (-195.1 -6.34
€r 1.43 (-0.05% {-%.%574 ~9.84
Co 0.21 (-0,132 (-13.31 ~7.07
Cu 2.58 0.017 1.693 30.9%
Fu 2.50 (-0.034 (-3.4861 -5.64
Ve 14.73 1.680 170.47 0.64
La 0,34 -0.027 =-2.735 -44,91 -
b 0.4% -{. 338 -24.05 -20.41
Li 3.75 0.053 5.379 8.96
Mg 3.71 ¢,134 13.541 1.01
Hn 2.70 9.122 12.279 1.46
Hg 3.31 -0.011 -1.144 -210.83
Ko 2.00 0.051 %.172 S.44
Nd 3.34 (-2.907 (-3293.6 -4,07
Ni 3.41 _ ©0.015 1.54% 37.21
¢ 10.37 5.077 512.80 2.84
.4 2.21 {-2.693% ({-272.1 -%5.08
fin 3.09 (=32.14% (-217.0 -5.17
in 1.34 (~0,596 (-60.13 5,57
Bi 2.%7 (-0,127 (-12.79 ~-15.66
Ay 8.99 (-0.121 (-12.17 ~5.35
Ns 25.80 19.062 1925.2 0,70
iir 6.42 0.106 10.75% 1.33
8 0.64 (-0,079 (-7.97]) -G,96
Ia 2.44 (=0.297 (~-30.01 -6.,33
111 2.66 {-2.105 (~213.6 -11.68
Th 0.99 <(-1,200 (-121.2 -5.44
gn 1.22 -0.009 ~0.867 -17.73
Ti 3.41 0.028 2.864 13.39
] 1.05 (-0.183 (=1B.4% ~Se.20
u 3.07 (~11.63 ( ~117% -5.60
) 2.84 (-0.091 <(-9.218 ~2.48
in S9.91 0.112 11.264 2.3%
Zr 3.31 {(~0,200 (-20.23 -5.16
Flilution factor : 101,000

et ————— 4 " —— it b e il G tw

Figure 161CP Analysis March 12, 1990
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Sample namw :
Sample code 1
Samnple code 3 2
Sample code 3
Frograume :
HAME MY INY
Al 13.28
:1.] 0.41
s 0.95
Ba 10.99
e 0.61
Bi 18.77
B 11.50
Cd 5.56
Ca 16.44
Ce .76
Cr J.44
Cea 0,295
Cu 5.02
Eu 4.87
Inm 63.63
La» 0.49
b 0.29
Li B.24
Hyg 15.37
Hn 10.09
Hg 32,90
No 4,92
Hd 3.94
Ni 7.02
| 4 44.29
K 2.52
fim 3.51
in 1.60
i 4,24
Ag 11,31
|.E] 103.5%8
8r 20.07
] 0.81
Ta 2,76
11 3.09
Th 1.11
En 2.17
Ti 7.16
|} 1.31
'] 3,34
v 3.33
n 19,86
Zr 3.63

Pilution factor

Flig
SAH
500-10
089045
88T

CONCEN

25.201
0.3119
(-0.040
0.451
(=0.003
13.714
0,494
0.448
0.626
(-1.020
0.526
0.215
0.4612
(-0.020
7.919
.41l
0,451
0.528
0.606
0.576
0.033
0.451
(~1.74%
0.429
24.172
(~1.283
(=1.304
=-0.077
0.814
~0.024
187.663
0. 546
0.097
(~0.171
(-1.223
(-0.711
0.395
0.361
("01072
(~6.439
(-0.04%
0.%570
(-0.113

21.0000

12-Har~9Q
DILEDR RBD
539.23 1.31
2,493 63,50
{-0.841 -57.10
9.47% 1.30
{(~C.058 =-20.90
287 .99 0,32
10,37¢ 4,31
9.407 2.32
13.139 2.12
(-21.42 -23,20
11.044 1.26
4.%519 28.64
9,709 0.79
(-0.419 ~22.63
166,29 0.54
8.634 2.64
9.463 15.4%
11.080 1.44
12.734 0.59
12.100 0.24
0.685 16.67
g.472 1.28
(~36.64 -18,85
9. 3.14
507.61 0.90
(~26,98 -26,.51
(-27.39 -22.16
~1.626 +~10%5,69
17.092 5.1}
-0,.511 =-G9.94
}1840.9 2.11
11.468 1.71
2,035 15.61
{-3.5835 ~-22.26
(=-25.67 ~22.26
{(=1l4.94 ~23.59
8.291 7.09
7.573 0.84
{-1.5%08 ~29.66
{-18%.2 -23.62
(=0,94 -16.64
11.9G0 0.64
{=-2.381 ~-24.195

13:59:44

Figure 17ICP Analysis March 12, 1990
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Sample name
Sample code 1
Frograsmne
RAME MV INI
Al 1.63
Sh 0.38
As 0.94
Ba 2,91
Be 0.64
Bl 34381
) 4,10
Ld 1.98
Ca 0.52
Ce 4.086
Cr 1.06
Co 0,22
Cu 2.34
Bu 3.1%5
Fe 1.38
La D.34
Pb 0.26
Li 3.05
Hg 0.41
Hn 0,69
Hq 3,484
Ko 1.58
Nd 4,02
Ni 3.09
P 1.36
K 2.62
Sm 3.88
Se 1.593
. Bi 2.63
Ag 11.00
Na 3.94
;3 ] 2.96
8 0.69
Ta 2.98
Il 3.3%
th 1.21
Bn 1.16
Ti 2,90
u 1023
u 3.84
Vv 3.51
Zn 2.37
Zr 3.85

: 1
HIR
: 8

HHND3

IRECT

ST

CONCEN

-0.233
(-0.04B
(=0.012
(-0.002
(=0.194

0.012
{~0.009
0.000
{(~0.480
{~0.163

-0.0u9
(-0.026
{=~0.009
{(-0.013
t=0.03%

-0.084
{-0.020

0.000
-0,002
0.031
{~0.013
(~1.601
(-0.021
(=0.047
(-0.8%4
(-0.3%38
{(-0.210
(-‘0-093
(~-0.037
(-0.220
~0.00%

-0.039
t-0.678
(~0.033
('0.016
(~-0.0%%
(""3.022
"“0.028
{-0.005

~-0.053

12-Har-90
RED

-20.86
~24.74
-36.06
~21.67
-5.00
~3.73
16.57
-10.60
36.02
-23.94
-2.%53
~20.83
-21.04
-23.74
-23.0%
-13.09
-Bl.04
~21.42
48.50
-27 .52

4.77
~24.79
-7.56
-12.86
-28,49
-24.306
-28-‘3
-192.02
-17.00
-22.237
«25.09
-22.08
-21.10
~18.96
-21.26
-29.17
-18.31
-29.64
-21.43
-36.20
-16.80
-20.01

14:03:36

Figure 1B1CP Analysis March 12, 1990




€

P27 a0

i

9

172

Sauple name H
Sample code 1 3
Sample code 2 =
Frogramse H
HAME HV INT
Al S5.02
b 0.38
As 0.92
BEa 2.81
Bw 0.62
| F§ 3.37
B 3.87
Cd 1.93
Ca 0.86
Ce 3.91
er 1.03
Co 0.22
Cu 2.26
Bu .03
Es 1.61
La 0.34
Pb 0.26
Li 2.94
Hyg ¢.83
"n 0..59
" Hg 3.71
Mo 1.5%
Nd 3.89
Ni 2.946
P 1.35
K 2,33
i1 ] A.74
Se 1.51
81 2.70
Na 3.82
8p 2.98
g 0,68
b § 2.89
Tl 3.13
Th 1.17
gn 1.13
Ti 2.83
[ ] 1.21
U 3.69
v 3.34
in 2.69
ir 3.7%
pilution factor

CONCEN

7.1G4
~D.266
‘-00060
{(-0.018
(~0.002
(-0.324
~0.004
(-0.012
0.014
(-0,752
(-0.169
—0-081
{-0.041
(=0.014
0.017
-0.049
-0.064
“0-032
0.017
(-0.002
0.019
{(-0.019
{~1.848
{~0.036
(~0.057
(=1.240
(~-0.839
{-0.252
=0.053
(-0.0%4
{~0,325
{(=0.007
(-0.039
(-0.123
{-1,088
(=0.474
{(=0.044
(-0.023
(-0.06%9
(~-4,6%0
(~0.044
0.00%
(~0.080

101,000

- 12-Mar-90
DILCOR RSD
723.58 0.93
-26.86 -32.59
(-6.106 ~47.13
(~1,805 ~-37.86
(-0.214 -30.34
{(-32.70 ~34.2%
-0.357 -307.74
(=1,243 -27.44

1.382 1.04
(-75.98 -38.64
{-17.11) -5.31

-8,151 -3353.12
(-4,152 -37.36
(-1.30% -35.19

1.72% 36.46

-4.963 -42,42
«6,501 -86.60
(~-3.201 ~37.05

1.752 1.29
(-0.236 -41,80

1,885 40.43
{-1.875 -3%.98
(~186.7 ~-16.40
{=3,598 -43.14
(-5.723 ~57.72
(-125.3 -29.99
(-84.71 -38.54
(~25.46 ~42.%7
~5.402 -97.26
(~5.470 -35.61
{~32.87 ~43.33
{(-0.753 -40.81
(“3-‘951 —49.4)
(-12.39 ~41.18
(-109.8 ~35.76

~38.82
~-4.418 ~22.96
(-2.277 ~37.44
{-6.971 ~44,61
(~A69.6 -36.%6
{~4.436 -32.08B

0.%238 42.22
(-8.118 ~37.49

14:09:212

Figure 19ICP Analysis March 12, 1990




L5

e

173

Sample name :
Sample code 1
Sample code 2 2
Pragramme :
NAHE HV INT
Al 19.04
Bb 0,36
As 0.87
Ba 2.46
i1 0.57
Bi 2.01
B 3.48
Cd 1.75
Ca 1.20
Ca J.42
Cr .92
Co 0.21
Cu 2,02
Eu 2.64
Fe 1.54
La 0.31
Fb ¢.26
Li 2.61
Mg 0.60
Nn c.72
Hg S.42
No 1.46
Nd 3.44
Nl 2.635
P 1.17
X .38
1] 3.27
Se L.42
Bi 2.68
Ag 9.20
Ha 3.43
ar 2.60
8 0.64
Ta 2.54
Tl 2.74
Th 1.04
8n 1.08
Th 2.60
L) 1.14
u 3.23
v Z2.94
n 2.67
Zr 3.42
Dilution factor

PG00
SAH
900-10
88T

CONCEN

37.794
(~0.480
("0.097
(-0.038
(~0.004
(=0.644
{~0.,029
{-0.023

0.037
{~1.638
(-0.202
(-00148
(-0,085
(~0,029

‘0,134
(~0.113

-0.129

(=0.067

0.008
~-0,001
~0,004
(~0.034
(~2.711
(-0.072
(~-0.099
(-2.376
(-1.789
(-0,423

-0.060
("’o.lll
{-0.667
(=0.016
(=Q.077
{-0.258
{-1.934
(-1.005
(—0.067
{~0.043
(-0.1322
{~9.839
{(=0.082

0.005
(~0.169

21.0000

14:13:20

12-Har=9¢
DILCOR RSD
793.67 0.66
(~10.07 -19.71
(-2.042 ~11.24
(~0.801 -6.9)
(-0.083 -3.28
(-13.53 ~5.74
(~0,.604 ~14,29
(-0.4B4 =-3.71
0.571 1.06
(~34.39 =7.04
(-4,233 -1.82
(~3.107 =313
(-1.,789 -G.83
(-0.612 -6 .82
2.6821 1.86
(-2.380 -3.33
-2.703 -2%.98
(~1.403 =-7.44
¢.165 3.02
-0.013 =81.A5
-0.074 =-129.03
{(~0.707 ~11,20
(-56.94 ~4,69
(~1.503 -3.97
(-2.073 ~15.37
{~49,90 -6.09
(~37.56 =7.20
(-8.893 -B.82
~1.265 -34.77
(-2.33% -7.36
(~14.02 =7.39
(~0.344 -7.40
{~1l.614 -1.3%
(-5.417 ~9.70¢
{-40.61 ~3.01
(-21.11 ~8.4%
(-1.415 -16.,09
{(~0.900 -8.47
(=2.56%9 -10.49
(-207,0 -7.25
("'10732 -3.,07
0.109 14.77
(+3,557 -6.73

- O e e

Figure 20ICP Anai&éis'Maféh 12, 1990
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Sample name
Sample code

1

Sawple code 2
Prograsume

NAME HY INT
Al 15,82
8b 0.35
As 0.84
Ba 2.37
Be 0056
Bi 2.92
B 3.39
Cd 1.71
Ca 1.33
Ce 3'23
Cr 0.90
Co 0,21
Cu 1.94
Bu 2.54
Y= 3.96
La 0.31
b 0.25
Li k.31
Mg ¢.358
Hn 0.69
Hy 3.34
Ha 1.41
Nd 3.31
Ni 2.60
r 1.1%8
K 2.20
Sm 3.14
-7 1.37
8i 2,54
Mg 8.82
Na 3.30
8r 2,53
8 0.62
Ta 2.46
T1 2.73
Th 1.00
6n 1.02
Ti 2.51
[*) 1.10
U 3.10
v 2.95
n .28
zr 3.33

bilution factor

CONCEN

30.750
{-0.627
(-0.121
{-0.044
(«0,005
(~0,730
(-0,035
{(-0.026

0.032
(~1.880
(-0.209
(-0.156
(-0.099
(~0.033
' 0.I1T
(-0.139
(~0.270
{-0.077

0.007
(~0.002
~0,.009
(-0.041
{-2.959
(~0.077
(-0.112
(-2.712
(~2.0056
(~-0.523
(-0.142
(-0.127
{(-0.783
(~0,019
(=0.094
{-0.287
{(~1.950
(=1.147
{(-0.090
t-0.051
(=0.149
{-11.33
(=0.081
(~0.008
(-0.194

21.9000

12~-Mar-90

DILCOK RE8D
645.75% 1.84
(~13.16 -7.98
(~2.5%0 -17.3%9
{-0.918 ~12.17
(-0.096 -7.9%
(=15.34 -13.86
(-0.726 -25.33
(~0.544 ~10.69

0.674 2.06
(~39.49 -12.13
(-4,387 ~-2.99
{(-3.276 =-11.9%
(-2.072 -12.46
(~0.696 -12.32

6.619 3.5%
{(~2.927 -3.41
(=5.677 -22.96
(=1.G61% ~11.93

0.150 S.12
{-0.05¢ -43,.07
~0.19% ~86.40
(=-0.87¢ -15.89
(-62.15 -6.60
(-1.627 ~13.81
(~2.344 -21.25%
(-56.97 -11.36
(~43,17 -12.11
("10099 —13126
(-2,979 -30.13
(~2.66% -12.903
{(~16.44 -12.95
(=0.394 -12.67
(~1.970 =-30.30
(-6.034 -10,99
(~40.96 “14,5%
{=24.08 -11.41
{~1.864 -132.24
{(-1.,073 -12.91
(-3.13% ~16.04
{-237.9 ~-11.84
(=1.694 ~17.71
(-0 1564 ~14,59
{~-4.076 ~12.37

14:18:34

e,

Figure 21ICP Analysis March 12, 1990
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Sample
fanple
Sample
fample

NANE

Al
sh
As
Ba
Be
Bi
B

Cd
Ca
Cw
cr
Co
Cu
Bu
Fe
La
Fb
Li
Hg
Mn
Hg
Ko
Nd
L}
P

K

Sm
1)
8i
Ay
Na
6r
3

Ta
Tl
h
8n
Ti
u

Li]

v

Zn
ir

nane
code
code
code

Progranme

H

WK -
s 24 2 ma 49

Vv INI

5.06
0.37
0.92
2.82
0.632
8.32
3.87
1.93
1.71
3.92
b.23
0.22
2.31
3.02
22.02
¢.33
0.36
2.94
1.41
1.20
3.69
1.54
3.B6
3.02
11.32
2.54
3.73
1.57
3.13
10.54
28,39
3.89
0.69
2.87
3.34
1.16
1.13
2.83
1.31
.70
3.43
3.038
3.74

Dilution factor

Flge
gAM
100-10
089049
;125 f

CONCEN

7.256
(-0.318
(-0.038
("‘0‘017
(=-0.,002

4.186

~0.003
(-0.013

0.047
(-0.736
{(-0.113

-0.06%
(-0.032
(=0,014

2.616

(-0.061
-0.109
(-0.032

0.041

0,029

0.017
(-0.02)
(~1.913
(~0.029

5.612
(~-1,223
{-0.860
(~0.232

0.188
(-0,056

21.348
0,025
~0,023
{-0¢.1208
{-0.898
(0,497
{~0C.044
(~0.022
{-0.068
{-4,b6l6
{=~0.036
0.018

101.000

12~Kar=-90

DiILCOR RSD
732.85 0.34
(-33.09 ~17.57
(-5.852 -19,10
(-1.729 -20.82
(~0.236 ~21.15
422.83 1.87
-0.322 =110.06
(~1.282 -20.51

4.738 ¢.81
(~74.29 -20.59
{~11.38 -7.38
-h.%21 ~19.09
(~3.202 -25.00
{-1.430C -19.25
264,35 0,62
(-6.178 -22.54
-11.0% ~46.69
{~3.254 -21,00

4,119 0.57

2.923 2.90

1.701 38.25
(-2.077 ~21,13
(=-193.2 -10.0B
{(-2.970 ~21.96
566.81 0.98
(~124.5 =-13.19
(-~86.84 ~20,10
(~-23.46 -32.66
19.030 13.73
{~5.698 ~19.14
2156,.1 0.68

2.520 S.14
-3.307 -24.0%
(-12.99 -23.30
(~90.74 -19.40
(-%30.21 ~1B8.72
(-4.489 -17.%8
(=-2.253 -~22.43
{-6.900 -13.36
(«466.2 =-19.51
{-3.600 =-11.59

1.780 9.9¢
(-8.322 -19.86G

14:33:10

Figure 22ICP Analysis March 12, 1990
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Sample
Sample
Sample
Sauple

NAKE

Al
Sh
As
Ra
RBe
Ri
B

td
C»
Ce
Cr
to
Cu
Eu
Fe
La
Ph
Li
Mg
Hn
Hg
Mo
Nd
Ni
P

K

Em
Be
8i
Ag
MNa
Br
8

Ia
T1
Th
8n
Ti
)

1]

v

in
ir

nane
cade
code
cods

Programms

K

1

1
2
3

a0 sl aw

¥ INT

16.61
0.39
1.00
2.08
0.66

24.98
4.02
2,07
4.92
4,22
2.01
0.22
2.62
3.19

90.40
0.34
0,28
3.08
4.26
2.97
3.88
1.67
4.04
3,324

A%.52
2.64
3.92
1L.66
5.01

11.15

08.A45
7.34
0.80
3.06
3.42
1.22
1.23
3,04
1.38
3.96
3.60
5.69
J.88

Dilution factor

3 :1]
SAM
500-10
089049
88T

CONCEN

32.469
~0,066
0.000
-0,003
=-0.003
19.372
0.007
=0.004
0.173
-0.193
0.112
=0.0456
0.025
(~0.007
11.331
~0,.021
0.3296
(~0.017
0.1356
0.138
0.631
=0.000
(-1.548
=0.004
24.863
(-0.747
{-0.A54
0.047
1.249
(=0.031
191 .955
0.136
¢.004
-0.053
(=0.53%
(-0.267
-0.001
-0.004
0.0%50
-1.710
(-0.020
0.104
-0.044

21.90000

13«Mar-90
DILCOR R3D
682.27 2.29
~1,396 ~119.31
0.000 B784300
=0,054 «)169,.%54
~0.017 -792.64
406.81 1.27
0,143 87.97
-0.084 -63.13
3.635 2.91
-4.053 -95.73
2.358 3.81
~0.360 ~AG6.69
0.516 37.88
(~0.1%54 ~43,19
237.95 1.98
-0.442 -54,09
6.21.8 11.30
{-0.3G63 -47.72
3.279 2,02
2.901 1.03
0.657 17.99
-0.003 -5626.7
(~32.5%0 -~14.09
-0.077 =-276.68
522.13 2.18
(-15,68 ~40.28
(~9.543 ~47.66
0.907 1A3.%6
26.219 0.990
(~0.644 -41.13
31931.1 2.61
2.861 1.55
1.766 17.1%
-1.122 -5%3.36
(~11.24 -34,86
{=5.602 ~4].%6
-0.027 -485.74
-0.084 ~142.04
1,056 54.38
=-35.91 -563.14
{-0.4320 -39.56
2.190 0.75
~0,918 -43.39

14:37:39

]
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Al
8b
As
Ba
Bn
Bi
Cd
Ca
Ce
Cr
Co
Cu
Eu
Fe
La
b
Li
Mg
Kn
Hg
Ho
Nd
Ni
P

K

Sm
fe
84
Ag
Ha
8r
-]

Ta
1
Th
8n
T
)

)]

v

in
ir

NANME

Sample nane
Bample cods 1
Frogramne

[CR IR

MY INT

1.44
0.36
0.85
2.351
o058
3.07
3.47
1.77
0.5)
3.50
0.93
0.21
2.03
2.70
1.2]
0.32
.23
2.66
0.38
0.62
3.43
1.42
3.48
:.70
l.14
2.31
3.34
1,37
2.30
9.39
3.40
2.63
0.63
2.60
2.41
1.06
1.03
.56
l.08
3.39
3.01
213
3.47

1MHKO3
DIRBLT
88T

CONCEN

{-0.654
{~0.494
(-0.117
(-0.036
(-0.004
(-0.%597
(~0.030
(-0.022

=0.000
(-1.492
('0-199
(-0.121
(-0.080
{(-0.037
(=0.03%
(-0.099
(~0.270
(=0.062
(-0.001
(~-0.006

~0.002
(=0.040
(~-2.633
(-0.066
(~0.117
(-2.220
(~1.642
(=0.524
(-'0.279
(-0.103
{-0.697
(-0.015
(=-0.232
(~1.797
{-0.923
{-0.089
(=0.046
{-0.161
{-9.049
(-0,07%5
{-0.013
{-0.156

12-Har-90 14:31:38

RSD

-14.42
~-10.40
-13-27
=13.91
-9.46
=43.%4
=11.47
=-118.88
=-13.92
-4.33
~7.70
-13.69
~14.08
~15.86
~14.95
~10.91
~14.31
-21.82
-10.‘9
-266.04
~13.87
=12.17
-12.084
=13.94
-11.56
~13.84
-11.97
=13.99
~13.08
-15.15
-14.21
-%.92
~13.16
~lG.24
-13.97
-15.78
~13.43
-12.63
-13.83
~R.17
«10,.55
=13.92

——— i oy ety e
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Sample name

Bilution fa

Sauple code 1
Samply code 2

[T

Sawple code 3
Progranne

HAME MV INT
Al 4,24
8b 0.3%
As 0.81
Ea 2.36
Be Q.55
»i 7.22
B 3.29
Cd 1.69
Ca 2.19
Cw .27
Cr 1.09
Co 0.21
Cu 2.36
Eu to2.%0
La 0.31
Pb 0.25
Li 2.49
Ny 1.31
Nn £.60
Hg 3.33
Ko 1.33
Nd 3.28
Ni 2.%7
P 11.33
K 2.18
Em 3.11
Se 1.31
8i 2.77
Aoy 8.71
MNa az.77
By 3.38
8 0.62
Ia 2.43
Tl 2.53
Th 0.99
8n 1.00
Ti 2.44
1] 1.06
u 3.09
v 1.86
In 2.75
Zr 3.30

ctor

Fl89
SAM
10010
089049
86T

CONCEN

S.461
(-0.627
(=0.145
(~0.044
{~0.005

3.191
(~0.041
(-0.027

0.066
(=1.904
(~0,.1%54
(«0.196
(-0.023
(-0.034

2.073
("'0013?
{-0.341
{-0.080

0,037

0,054

~0.010
{-0.030
{(=3.01%5
{-0.081

5.620
(-32.808
{-2.121
(~0.6A5

-0.0i0
t-0.131
20.B04

0.009
{-0.097
{-0,298
(-2.329
{~1.186
(-0.102
(~0.037
(-0.173
(-11.3¢
(-0.090

0.008
(-0.302

101.000

12-Har-90

DILCOR RED
%3l.50 1.30
(«63.31 ~2.62
(~14.63 -2.63
(—~4,.433 ~-1.21
(~0.490 =3,01
322.2% 0.90
(-4.154 ~4,70
(-2.734 -3.31

6.664 0.70
(-192.3 -0.89
(-15.57 -2.02
t~13.76 -3.97
(~-2,349 -4,59
(~3.469 -1.43
209.38 0.72
{(-13.688 ~1.26
(~34.46 -11.32
{-8.043 -1.82

3.710 0.96

5.413 0.78
-1.031 ~34,59
(-5.081 ~4.04
(-304.6 ~3.49
(-8.139 -1.94
567.63 0.93
(-283.6 =3.04
(""21..2 "1.06
(~65.16 -3.93
~1.005 -59.64
{(~13.28 =-1.60
2101.2 0.68

0.864 4.36
{-9.789 -2.23
(-30.12 -1.91
{-235.3 -3.59
{-119.8 =1.10
(-10.26 -5.73
(-3.736 «1.33
(=17.51 -8.80
( ~1141 ~1.18
{=9.0%9 -2.38

0.768 7.07
(-20.45 -1.26

14:3%:30
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Sample nanw H
Sample code 1 3
Sawple code 3 2
Sample code 3 @
Programme H
NAME KV INT
Al 14.61
:1.9 0,36
An 0.87
Ba 2.67
Be Q.60
Bi 23.24
B 3.59
cd 1.82
Ca ?.‘2
Ce 3.62
Cr 1.88
Co 0.121
Cu 4.05
Eu 2.73
Fa 78.18
La 0.32
Pb 0.26
Li 2.68
Hg 4.00
¥y 5.30
Hg 2.59
Ho 1.48
Nd a.%56
Ni 2.96:
49,70
K 2,33
S 2.238
Be l.‘?
£i 4.90
Ag 9,55
Na 114,60
ir 6.65
] 9.73
Ta A.67
Ti 4.99
Th .07
gn 1.12
I3 3.73
¥ 1,24
u 3.42
v 3.2%
n T.90
Zr 3.50
B lution factor
-

4

E189
gan
500-10
089049
887

CONCEN

aB8.115
(-0.465
(~0.095
(~0.0126
(~0.003
17.789
(~0.019
¢.271)
(=1.27X
0.076
{-0.126
 0.254
{=0.023
9.773
{~0.10%
-0.097
{-0.060
0.146
.21
0.010
{~0.030
(=2.475
{-0.037
27,220
{=-2.142
(=1.375
{-0.321
1.188
{(-D.097
}97.38%
0.114
0.017
{-0.207
{~1.4320
{(~0.684
{(-D.051
{‘0.032
{=~0.050
(~7.770
{~0,053
0.0949
{~0.149

21.0000

12-Kar-90 14:39:48

DILCOR

590, 42
(-92.773
(‘2.005
(~0.54%
(~0.004
373.358
{(~0.453
(-0.403

5.696
(-26.70

1.%91
(-2.63%

5.971
(-0.%32
205.24
{(-2.211
«2,028
{-1.251

3.062

3.908

0.200
(~0.627
(~51.98
(~0.769
57L.62
(-44.98
{(=33.07
(=6.739
24,947
(-2.036
12045.1

2.396

0.363
(-4.371
(-29,82
(~18.%56
{~1.0723
(=0.671
(~1.046
{-163.2
(-10118

2,056
(-3.126

RGO

1.67
-20.,.07
-24.71
‘25|57
-21.52

¢.50
-34,56
~135.60

2.49
-22.81

17.61
-12.77

2.24
-19.64

0.64
-17.22
-%50.33
-20.75

0.57

0.50

94.18
-24.75
-9.93
-35.06

0.31
=-20.15
-20.37
-18.83

3.7%
~19.02

2.57

.35
143.16
~23.1%
“10.19
=-19.47
-32.67

~d7.09
-44.68
-22,.26
"20.06

1.23

~19.49

D G SE———

Figure 2GIéﬁqiﬁa1ysiS

March 12, 19%0
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Sample nane
Sample cods
Progranme

HAMNE byl

Al
b
As
Ba
Ba
Bi
B

Cd
Ca
Ce
Cr
Co
Cu
Bu
Fe
La
rh
Li
Mg
Hn

1

4% 28 S8

vV INT

1.58
©.37
0.92
2.8}
0.62
T.40
3.85
1.92
0.52
3.93
1.02
6.22
2.27
3.05
1.34
0.33
0.36
2.96
0.40
0.67
3.81
1.%54
3.88
.00
1.33
2.55
3.76
1.35¢
d.354
10.63
2.81
2.08
0.68
2.90
3.24
1.17
1.13
2.82
1.19
3.71
3.4%
2.20

3.76

LHHNGD
DIRECT
BET

CONCEN

(~0.347
(-0.313
{-0.064
(-0.,018
{(~0.002
(~0,294
~0.005
(~0.013
0.000
(-0.719
"‘0.17‘
~0.07%
{-0,039
(=0.013
(~0.018
(~0.,055
‘=0.161
(-0,030
-0.000
(-C¢.004
0.026
(~0.021
(-1.858
(=0.031
{(-0.067
{=1.170
(-0.788
(~0.278
(-0.142
(-0,052
{~0.322
(-0.007
-0.036
{(-0.119%
{~0.914
(-0.454
{~0.047
{-0.023
{-0.084
{=4.477
{-0.034
{=0.007
(=-0.077

. 12-Mar-90
RSD

~14.21
~6.94
=10.%1
~13.4%
-14.01
-9.80
~B8l.17
=11.99
43.27
~14.70
~2.31
-22.30
~13.51
-13.02
~11.27
-23.78
=18.33
-15.87
-150.31
+104,43
V.46
-14005
-4.17
-11.5%
=16,31
~13.22
~14.29
~12.64
-12.44
-14.32
=-12.71
~13.74¢
~15.89
-11.59
=-15.76
-13.31
-11.79
-12.16
~1l.94
-13 125
=-34.03
~7.61
«~11.61%

143:43:37

Figure 27ICP Analysis March 12, 1990
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Sampln‘n:ﬁe
Sample cods
Prograame

NAHE H

Al
Sb
As
Ba
11
Bi
B

Cd
C»
Ce
Cr
Co
Cu
Eu
Fe
La
Fb
Li
Hg
Kn

1

e

¥ INT

1.56
0.37
0.92
2,81
0.62
J.40
3.85
1.92
0.32
2.93
1.02
0.22
2.27
3.0%5
1.34
0.33
Q.26
2.95
0.40
0.67
3.81
1.54
3.088
3.00
1.43
2.5%
3.76
1.50
.54
10.63
3.81
1.88
0.68
2.90
3.34
1.17
1.13
2.82
1.19
2.71
3.43
2.30

3.76

1HHNG3
DIRECI
B8T

CONCEN

(-0.347
(-0.313
(-0.064
(-0.018
(-0.002
{~-0.294
=0.00%5
{-0.013
4,000
(-0.719
(-0.174
-0.07%
{(-0.039
(-0.013
(~0.018
(-0.055
=0.161
(-0.030
-0.000
(-0.004
0.026
(-0.021
(~1.68%8
(-0.031
(-0.067
(~1.170
(~-0.788
(~0.378
(~0.142
{(-0.052
(=0,.322
(=0.007
~0.036
(-0.119
{(~0.914
{-0.434
{-0.047
(“01023
{~0.084
{(=4.477
{(=0.034
(-0.007
(-0,077

. 12-Har-90
RSD

=-14.21

-6.94
~-10.91
=13.A45
-14.01

-9.80
-B1.17
-11.99

43,27
~-14.70

~2.31
~-22.30
~13.51
-13.02
-11.27
~-23.78
-18.33
-15.87
-15¢.31
~10.43

Sud6
-14,05

"4&17
-11.5%
-16.31
-13.22
-14.29
~123.64
~13.44
-14,32
-12.71
-13.7¢
~1%.89
-31,.39
=-15.76
-13.%1
-11-79
=1l2.16

=1.94
-13,2%
-24.03

=7 .63
=11.61

14:43:37

A e
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Sample name 3 7BC11C M)
s--:u code 1 @ 88T1 , - !é &
Sample code 2 : DIREGCT ”
Progranme : 88T A2-Har-90 “rALascAI S
HANE HV INT CONCEN

Al 1.76 0.046 39.%6
8b 1.11  10.129 1.63
As 1.11 0.083 G.42
Ra 164.17 9,337  2.69
Pa 0.68 ~0,000 ~346.41
B 3.70 ~-0.015 -4B83.10
B 146.85 9.3061” 2,70
cd 165.44 9.854¢" 1.21
Ca 244.10 9.568 ./ 2.60
Ce 5,78 9.780L~ 0,44
Cr 3%5.27 9.7432 ./ 2.00
Co 1.17 7.626 4.35
Cu 56.%9 9.8%7 2.47
Ey 2.96 0.023 7.83
En 78.13 ‘9.766v~ 1.BO
La 0.37 0.060 14.43
Pb 0.27 0,122 27.3%
Li 102,30 10,453+ 2.73
Mg 242.31 5,604+  1.72
Mn 159,84 9,798 1.94
Hyg .77 0.023 31.33
Ko 1.74 0.011 39.70
Nd 9.29 a.568v" 2.70
Ni 90.33 9.959 v 1.43
P 1.45 0.057 18.18
K 8,46 25.2604" 1.29
8. 4.00 -0.239 -65-99
Se 3.%2 3.730 0.98
8i 2.78 ~0.008 ~347.93
Ag 11.50 -0.016 -Gh.14
Na 2.99% 2%.407v” 1.98
Sr 296.21 9.436v" 2.61
B 0.95 0.246 2.72
Ta 3.15 -0.019 -150.323
!1 3-68 -0.006 -39°6h7
Ih 1.31 0,098 103.72
8n 12%8.57 532.439 1.12
Ti 3.00 -0.007 -63.07
u 1.3% 0.169 14.24
v 4.33 2.501 36.13
v 3.62 (-0.018 -58,2%
in 201.23 9,806~ 1.54
ir 3.99 ~0.014 -114.13

——

— e e i o mp m——

Figure 281CP Analysis March 12, 1990
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.,
v

Sanplie name
Sample code 1

Sample tnde 2
Progranme

NANE MV INT
AL 3.43
Sk 0,40
Ax . 2.74
Ba 2.86
: 1) C.61
BL 62.12
B 4,44
cd 1.91
Ca 1.26
Ce 3.87
Cr 1.31
Co 0.22
Eu 3.46
Eu 300.04
Fe 1.69
La 18.49
b 2.87
Li 2.7¢
Mg 0.63
“n 0.81
Mo 1.53
Nd 4,07
Ni 2.96
¥ 1u48
K 2.34
1 9.26
e 1.54
84 3.39
Ag 249,98
Nax 3.96
Sp 2.91
8 0.77
Ta 3,08
Tl 5.88
Th 1A.2%
sn 1.29
Ti 3.16
U] 1,13
U 8.34
v 3.67
In 2.51
Zr 3.95

Cmctde _me

qr4e

B1B3EA
8872
DIRECT
561 13-Har-90
CONCEN RSD
3.691 1.73
0.043 183.39
1.917 2.72
(-00015 “26.09
(~0.003 ~9,04
53.211v"  0.44
0,034 24.42
(~0.014 ~15.03
0.029 2,55
{-0.817 -24.22
(=0.090 -5%.86
-0.073 ~50.10
0.178 5.50
11.633 ¢+ 1.33
' 0.026 13.22
1T4.571L~ 1.03
%50.251v" 1.24
(=0.057 -13.49
0.009 2.73
0.003 .04
0.025 29.5%9
{=0,022 ~30.%0
t-1,%00 -13.46
(-0.037 ~27.789
0,075 21.93
(-2.118  =11.26
10.447 v~  0.23
(=0.189 ~45.132
0.337 7.66G
9.823L~ 5.98
(-0.55% -16.43
(-0.007 ~26.54
0.060 20.10
-0.046 =74.08
4,524 2.49
52.414*" 0,89
0.022 %8.6%
0.007 84,41
(=0.126 =-24.82
49,010~  0.18
0.175% 2.11
«0,000 -314.77
-0.023 -89B.4B

14:52:12

P RN S

Figure 29ICP Analysis March 12, 1990



Sample nane + 77C11C /(
Sample code 1 ¢ S5T3 “. fp
Sample code 2 : DRIRECT G e
Progranne : 85T 12-?1:::-—904!44:56.:].6—__»___—;,
NANE MV INT  CONCEN RSE .5t
Al 26.11 153.231v"  1.20
Sk 0.44 0.584 18,31
Ao 67.75 51.952v 1.17
Ba 2,67 (~0.020 -9.14
Fe 292.02  10.522 v 0.36
Bi 2.85 0.118 40.39
B 4.15 0.015 26.36
to 1.93  (-0.012 -14.57
Ca 0.81 0.012 1.84
Ces 3.30 (~1.B46 -5.58
Cr 1.07 (=0.1G0 4,14
Co 6.23 -0.016 -57.73
Cu 2.26  (~0.04% -1%.07
Eu 2.57 (-0.032 -6,17
Fe 1.57 0.012 8,82
La 0.31 (-0.128 ~7.16
rb 0.26 -0.148 0.00

o Lt 2.5 (=-0.076 -7.00

- Hq 0.47 0.003 3.63
_ M 0.88 0.009 5.08

i He 335.55 24.856,~ 1.13
Mo 323.15  50.8614" 1.20

o Nd 3.40 (-2.790 -3.25
Ni 6.65 0.386 2.68

— P 90.09  49.952,7 1.09
¢ 2.19 (-2.774 -5.69
Sm 3.19 (-1.949 ~5.99

o Se 27.65 51.643Y 1.18
5i 77.51 42,068y 1.77

™ Aq 34,57 0.936 22.99
Na 3.51 {-0.595 ~6.87

ot Sr 2.62 {(-0.015 -6.88

- 8 50.32 51,509, 1.B8

- Ta 122.44  46.682v  1.3%

| Tl 29.09 52.219%v  0.19
Ih 1.20 (-0.368  ~20.39

- an 1.52 0.120 5,54
Ti §78.70 S0.962v  1.46

_— v 31.51 21.196  2.87
U 4,41 3.349 21.44

o v 115.89 10.549v"  1.00
Zn 3.17 0.022 5.73
Ir 188.94 50.839 1.45

Figure 30ICP Analysis March 12, 1990
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